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GENTLEMEN, 

J_iONG have you been my 
fathers and long my attentive pre- 
ceptors , in the interefting fcience 
of medicine. You juftly hold on 
me, therefore, a twofold claim for 
the twofold duty of a pupil and a 
fon. In refpeclful acknowledge- 
ment of this undeniable claim, I 
now Hep forward and thus publicly 
folicit your acceptance of the firfl 
fruits of that medical education, 
which you yourfelves were pleafed 

to 
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to patronize and direct with fuch 
ability and care. 

Avowedly to folicit an extenfion 
of your immediate patronage and 
protection to the following tranf- 
lation, would be to offer you an 
indignity little lhort of actual in- 
fult. Such a folicitation would 
falfely reprefent you as men un- 
willing to become the fpontaneous 
guardians and friends of filent, 
unaffuming truth and merit, but 
Handing with open arms for the 
reception even of intrufive error 
itfelf, when ulliered to your notice 
by a brazen front and a blanditious 
tongue. 

The original work of ProfefTor 
Blumenbach has been already fanc- 

tioned 
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tioned by the applauding voice of 
the learned and the ingenious in 
almoft every part of the globe to 
which phyfical fcience has hitherto 
found its way. On the folitary 
bafis of its own intrinfic merit let 
my tranjlation alfo Hand ; or if, 
indeed, it be deftitute of fuch bafis, 
with difgrace let it fink into that 
fea of oblivion which fo juftly 
awaits its final reception. 

From you, Gentlemen, it is fe- 
cure of at leaft, a patient, and, I 
flatter myfelf, an impartial exami- 
nation. Should the execution of 
the work fortunately meet with 
your approbation and applaufe, 
you will be its aufpicious announ- 
cers to the medical public : but 
ihould it appear to you faulty and 

even 
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even wholly unworthy of further 
attention or regard, you will not, 
I am fure, lofe fight of that fa- 
vourite maxim of the humane and 
generous bofom, " primum pecca- 
tnm veniandum eft" 

Impreffed with the moll pro- 
found fentiments of efteem and 
gratitude for your favours of a 
public nature, as well as for your 
attentive acls of private friendlhip, 
I have the honour to be, 

Your Jinccre Friend, 
And Pupil, 
The TRANSLATOR. 

Philadelphia, ~) 
iebruary n, 1795. 3 



Preface by the Tranjlator. 



Wh AT a fafhionable letter of in- 
troduction is to its bearer, a fafhionable pre- 
face is to the literary performance which it 
openly announces to the world, The former 
procures, for the molt part, admiffion, and, 
at leait, a dinner ; the latter mofl commonly 
an attentive perufal. For their future conti- 
nuance, however, in favour and efteem, both 
the vifitant and the volume muft depend on 
fomething more fubftantial, and of more un- 
equivocal utility, than either the light eti- 
quette of a letter, or the fpecious propofals 
nf a recommendatory preface. 

The 
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The reader is requefted to view the pre- 
fent prefatory addrefs as a mere peace-offering, 
made by the tranflator to ancient and invete- 
rate cuftom, and not as a folemn appeal to the 
public defigned to enhance either the merit of 
the following performance, or the uprightnefs 
of the motives which led to its execution. For 
with regard to the merit of the work, I flatter 
myfelf that no character of literature and ta- 
lents will ever refign his right of judging for 
himfelf ; and as to the motives by which I 
was induced to engage in its translation, they 
arc indeed at prefent nothing better than ab- 
folute non-entities, and will in no way effect 
its utility to man. 

The want of a new and complete fyftem 
of phyfiology has been long and very fenfi- 
bly experienced and regretted by ail medical 
ftudents on this fide the Atlantic. As to 
myfelf, I am iure I was led moft devoutly to 

regret 
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regret fuch a want, throughout every ftage 
of my medical fhidies. In order to acquire 
a knowledge of the improvements which had 
lately taken place in this important branch 
of phyfical fcience, I was obliged to range 
with an infinitude of labour and attention, 
through daily accumulating volumes, which 
it was fometimes extremely difficult to pro- 
cure. This difficulty was augmented even 
to impoffibility itfelf with thofe unfor- 
tunately living out of the fpbere of public 
libraries. 

The mutilated abridgment of Haller's 
phyiiology, published in the Fngliih lan- 
guage, is (to life a common mode of expref- 
fion) certainly nothing more than a bare apo- 
logy for a fyftem. It is imperfect, erro- 
neous, and, in many places, to me wholly 
unintelligible. In fome parts, therefore, it 
no doubt inculcates truth, in others implants 

the 



xii PREFACE. 

the feeds of error, and in other places again 
leaves the young mind at liberty to indulge 
itfelf in all the wildnefs and revelry of con- 
jecture. 

For thefe deficiencies and faults, I am lure 
that at leaft fome compenfation is made, and 
fome degree of remedy provided in the fol- 
lowing fheets, which I am about to ufher 
forth to the world. But on this fubjccF let 
decifion be awarded, and judgment pro- 
nounced, by the candid and intelligent rea- 
der, and not by 

His obedient humble Servant, 

The TRANSLATOR. 
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SECTION I. 
©F THE LIVING HUMAN BODY IN GENERAL. 



I 



Si. 



N the living human body, the healthy 
functions of which constitute the excluiivc object, 
of the fcience of Phyfiology, there occur three 
things worthy of our immediate attention and 
regard* j namely, 

The Solids, or parts containing j 

* In an ancient volume commonly ranked among the wri- 
tings of Hippocrates, Epidemic. VI. Sect. 8. § 19, we find the 
following remarkable claufe : " Quae continent corpora, aut 
*' intus continentur, aut in nobis cum impetu moventur 
" contemplanda funt." This celebrated claufe furoifhed 
Abr. Kaau Bcerhaave with the firft hints and fuggeftions 
Vol. I. A on 
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The Fluids, or parts contained within the folids j 

And laftly, the Vital Energies, which in the 
confideration of the fc ence of phyfiology, confti- 
tute the moil interefling and important objett of 
our regard. It is in confequence of rhefe energies 
that the folids are rendered alive to the impulfe of 
the fluids, endued with a power to propel the fame, 
and alfo to perform a variety cf other motions. 
It mud however be obftxved, that thefe energies 
are not incommunicably excluded even from fome 
of the fluids themfelves : on the whole, they ap- 
pear to conflitute the eflence or fupremc charac- 
teriflic of an organiied body. 

§ 2. 

But although thefe three objecls have been with 
propriety confidered as diftincT: from each other, 
and may therefore be feparately enumerated on 
the prefent occafion, they are notwithstanding in 
the living body, which is alone the exclufive fub- 
ject of phyfiology, fo intimately connected toge- 
ther, that it is fcarcely poffible to form even a 
conception of one without at the fame time em- 
bracing the others. 

on the fubjeft of his ineftimable work entitled, " Impetnm 
" faciens diftum Hippocrati per corpus confentiens." L. B. 
3745-8. 

The 
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The moft pure and limpid fluids of our body 
abound with animal earth : on the other hand, 
though our folids may appear to us completely 
deftitute of liquid matter, yet, befides the circum- 
ftance of their originating from the fluids as their 
matrix or primary fource, they contain in their 
compofition an evident quantify of moifture : 
laftly, if we be not deceived, it is certainly true 
that there exifts fcarcely a fibril in the living 
body which does not poflefs, in a hi., her or lower 
degree, a vital energy inherent in itfelf. 

§3- 

We now proceed to treat of each of thofe three 
objects feparately and in order : and firft of the 
fluids; as conflituting by. far the greate/r, and 
what may be emphatically called the firjl-born 
part of our bodies. 



SECT. II. 



OF THE FLUIDS OF THE HUMAN BODY IN GENERAL, 
AND OF THE BLOOD IN PARTICULAR. 

§4- 

,/jlLL the different fluids of our body, 
may with propriety be thrown into three leading 
clafTes. 

A 2 Thcfe 
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Thefe are, t. The Crude or unaffimilifed fluid, 
confiding chiefly of the chyle contained in the 
prima? vise, and deftined for converfion into blood; 
to which may alfo be added, that fluid received 
by abforption from the external fuperficies of the 
body, and conveyed to the fame receptacle with 
the former. 

II. The blood itfelf ; 

And Laftly, the fccrtfed fluid, or that formed 
from the volume of blood by the animal procefs, 
called fecretion : the fluids prepared by this pro- 
cefs are deftined, fome of them, to be retained in 
our body, to ferve further purpofes in the animal 
economy ; and others, to be eliminated from our 
fyftem, as wholly excrementitious. 

§ 5- 

Of the firft and third of thofe clafles we will 
fpeak on a future occafion, when we come to treat 
of chylification, and of fecretion, together with the 
other functions to which thofe fluids are refpec- 
tively related. Let us now proceed to the confi- 
deration of the blood, that moft important, that 
primary, and truly vital liquid, which may with the 
greateft propriety be called, the living fountain 
of all the other fluids ; as being that into which 
the crude fluid is converted ; and from which all 

the 
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the fecreted fluids derive their origin ; and which 
(a few parts of the body excepted, fuch as the 
epidermis, the tunica arachnoidea, the amnion, 
the vitreous fubftance, or enamel, of the teeth, 
&c.) flows uniformly through every even the 
mod minute and fine fpun parts of the inexplicable 
texture of our fyftem. 

§6. 

The blood is a liquid fui generis^ of a well 
known colour, more or lefs intenfe : it is glutin- 
ous and warm to the touch : the formation of this 
liquid has hitherto been ranked among the arcana 
of nature, as it has never been fuccefsfully imi- 
tated by any procefs of art. 

§7- 

This vital liquid when recently drawn from a 
living fubjeft, and received into a veifel, exhibits 
in a very obvious manner the following remark- 
able phenomena : 

In the firft place, while it is yet warm, a fubtle 
halitus afcends from it, which being collected in a 
receiver, forms fmall pellucid globules, fimilar in 
appearance to drops of dew ; it is of an aqueous 
nature, refembling not a little common fountain 
water, except that it emits a peculiar nidorous 
fmell, (dill more considerable in the blood of car- 
A 3 nivorcus 
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nivorous animals) and which may be aptly called 
the animal odour ; fuch, for example, as arifes 
from frem urine, or from the thoracic and abdo- 
minal cavities of a dead fubject recently opened. 
Cf this aqueous liquor a confiderable quantity re- 
mains in a ftate of mixture with the other condi- 
ment parts of the blood, which {hall be hereafter 
mentioned. 

§ 8. 

In the mean while, as the blood contained in 
the veffel fuflfers a gradual reduction of tempera- 
ture, it begins to feparate into two parts. A 
coagulu is firft formed, from the fuperficies and 
fides of which, there prefently exfudes a liquor 
of an intermediate made between pale yellow, 
and cvanefcent red, which they call the fcrum of 
the blood ; in proportion as this liquor accumu- 
lates by exfudation, a correfponding diminution is 
obfervable in the volume cf the coagulum itfelf ; 
the coa;>ukun thus reduced in fize has been dif- 
t'mguimed by the name of craflamentum, as alfo 
by thofe of the liver, and placenta of the blood, 
from a refemblance, in point of colour and fran- 
gibility of texrure, fuppofed to exifl: between it 
and cliefe two bodies ; it has been likewife called 
the i/Iand, from the circumftance of its being held 
in a mitant or floating ftate in the furrounding 
fcrum. 

S 9- 
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§9- 

This craffamentum itfelf, by a delicate treatment, 
fuch as gentle agitation or frequent ablutions in 
water, may be again fepanued into two condiment 
parts, viz. the cruor, which imparts the red co- 
lour to the whole mafs of blood, and which by 
ablution is carried off from the lymph, the other 
and more fubftantial part, and which, therefore, 
is called the bafis of the craffamentum ; that the 
cruor retains for this bafis a much ftron^er af- 
finity than the ferum poffeffes, is fufSciently ob- 
vious from this circumftance, that the cruor and 
bafis cannot be difparted unlefs by the interpo- 
fition of a certain degree of force. The lymph 
itfelf being robbed of the cruor, becomes more and 
more pale until it finally affumes the appearance of 
a white and confiderably tenaceous coagulum. 

§ 10. 
Such then appears to be the four principal con- 
ftiruent parts of the blood, — viz. the watery 
halltus ; the ferum; the cruor, or red globules ; 
and the coagulable lymph; which feveral parts, 
as long as they retain their native degree of vital 
temperature, continue in a 'late of the rr.uft 
equable mixture, conflituting an uniform and 
homogeneous fluid. 



o v 
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It will now be proper to enter into a more mi- 
nute confideration of thofe three portions of the 
blood which ftand laft: in the above enumeration : 
As to the aqueous exhalation which we have men- 
tioned, it does not appear of fufHcient importance 
to claim any further attention j indeed as it is alio 
difrovered in other parts of the body, it cannot 
be confidered as proper to the blood alone, any 
more than the air which this vital fluid contains, 
and on which we will ftate a few obfervations in 
a fubfequent part of this fettion, 

§ ii. 

The ferum is a liquid of fuch a gelatinous nature 
as to impart to the whole mafs of the blood the 
chief part of its vifcofity or gluey confidence : it 
very much refembles, in all its properties, the al- 
bumen or white of eggs ; when fubje&ed to the 
a&ion or a temperature equal to the 150th degree 
on the fcale of Fahrenheit's thermometer, it paf- 
fes into a coagulum, white and eafily broken 
down, analogous to the white of eggs in a boiled 
ftate ; it alfo fuffers a fimilar change, according 
to the experiments of the celebrated Mofcati, if 
it be mixed with a quantity of quick lime, though 
in this cafe the coagulation proceeds much snore 
flowly, and is not completed till after the twen- 
tieth hour. But if the ferum be dried with a 
gentle heat, and left wholly undifturbed, it is 

converted 
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converted into a firm pellucid mafs, fimilar in its 
external appearance to gum arabic, which in a 
gradual manner, like the dried white of eggs, 
cracks and forms over its furface numerous Juki 
or fuTures running in a fomewhat fpiral direction, 
and exhibiting a very fingular appearance. 

§ 12. 

Befides thofe other properties of the ferum 
already mentioned, there is one highly worthy 
our confederation, to which my attention was firft 
called by the experiments of the illuftrbus 
Prieftley * ; but my belief of which has fince 
been fully confirmed by repeated obfervations of 
my own, viz. the facility with which the air, fur- 
rounding a veflfel filled with blood, is able to aft 
through the medium of the ferum or the craila- 
mentum, though deeply covered by the former, in 
fuch a manner as to produce a very remarkable 
change in the colour of the latter, whereas, on 
the other hand, the fame a&ion of the air would 
be very much impeded, if not entirely prevented, 
if inftead of the ferum, the craflamentum were 
covered with any foreign liquid, fuch as water, 
or oil, &c. or even with any other fluid of the 
human body itfelf, as the faliva or urine. 

• Philof. Tranfatf. vol. LXVI. P. I. pag. 244, feq. 

§ 13- 
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§ *3- 
The cruor conftitutes another very ftriking and 

important part of the blood, and is a fource of 
many Angularities, whether we confider the 
colour and figure of its particles, or the elemen- 
tary parts into' which it is refolved when fubje&ed 
to the action of an intenfe heat. It appears to 
deferve a place among the moft elaborate juices 
of the body, as it feldom appears in the tender 
foetus previously to the fourth week after concep- 
tion, nor in the nafcent young of gallinaceous 
fowls till the fortieth hour of incubation. After 
profufe hemorrhages it likewife appears to be re- 
placed by the powers of the fyfrem, with much 
more difficulty than the other condiment portions 
of the blood. 

§ 14- 
It confifts of globules, firft obferved by Leeu- 
wenhoek. In blood recently drawn they are al- 
ways prefent, of a conftant, uniform figure, and 
of an equable magnitude ; which circumftanccs, 
added to the further confideration, that in no 
other fluid (milk alone excepted, the panicles of 
which are fomewhat analogous), are fimilar 
bodies to be met with, leave not a fhadow of 
doubt, but that thofe globules form a part very 
obvioufly and cffentially different from the other 
condiment portions of the blood, though at the 

fame 
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fame time the formation of thofe globular bodies 
themfelves appears in reality to be much more 
fimple than fome celebrated characters would in- 
duce us to believe. For to pafs over in filence 
the complexity of the fixfold form fictitioufly be- 
flowed on them by Leeuwenhoek, neither the an- 
nular figure attributed to them by the illuftrious 
de la Torre, nor the form of veficles enclofing an 
opaque nucleous, fuch as Hewfon apprehended he 
difcovered in them, have appeared to me to be 
well founded*. In my obfervations, indeed, I 
have been able to detect nothing more than bodies 
of a fimple fpherical appearance, and, if I am not 
deceived, of a folid gelatinous confidence. I have 
not, indeed, abfolutely denied the lenticular figure 
beftowed on them by fome obfervers : I dare not, 
however, venture to afTert, that I have been fo 
fortunate as to obferve it. 

It has been a fubje& of controverfy whether or 
not they can alter their figure when it becomes 
necefiary for them to pafs through a veflel of a 
very narrow diameter. I am inclined to believe, 
in conformity to the opinion of that accurate 
obferver Reichel that under the above circum- 
flances, they do actually change their fpherical 
for an oval figure, and again refume their former 

* Philof. Tranf. Vol. LXIII. P. II. p. 303. feq. tab. XII. 

^lobular 
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globular fhape, when they advance into veffels 
fufficiently capacious ; though I mutt confefs, I 
never had the happinefs to be a fpettator of this 
interesting phenomenon. 

This fpherical figure of the globules is never 
perceived unlefs in the blood circulating in the 
vefTels of a living animal, or in that which is re- 
cently drawn ; they lofe all regularity of form in 
procefs of time, and appear to difiblve, as it were, 
and again unite with each other into one uniform 
lhapelefs mafs. 

§ r 5- 

Phyfiologifls differ in determining the fize of 
the globules of the blood. Hales reckons them 
equal in diameter to the T***th part of an inch. 
Senac eftirnates their diameter at about the n-Wth 
part of the fame meafure, while others again en- 
tertain different opinions. 

§ >6. 

Their colour is red, and therefore the beautiful 
crunfon caft of the whole mafs of blood appears 
to be evidently derived from them. The intenfity 
of this colour changes with a multiplicity of vary- 
ing circumftances ; it is more pale in animals which 
are too fparingly nouriihed, or in fuch as have 
fuffered profufe hemorrhages. The blood con- 
contained 
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tained in the arteries is more florid, together with 
that which has been fubjetfed to the aftion of 
atmofpheric, but more efpecially, that which has 
been expofed to dephlogifticated air ; while venous 
blood is more obfcure, as well as that which has 
been acted on by fixed or inflammable air. 

§ *7- 
Upon the whole, the caufes, which augment 
the quantity of the red globules in general, and 
alfo heighten the intenfity of their colour, are 
fufficiently evident : but to difcover from what 
fecret (burce their difpofition to this crimfon dye 
is originally derived, is a matter of Herculean 
difficulty indeed. Haller afcribed it to the pre- 
fence of crocus mortis, becaufe the blood abounds 
more with iron than the bones, or ether parts of 
the body, although the quantity contained, even 
in the blood itfelf, is very fmall ; and although 
authors differ aftonifhingly in their attempts to 
afcertain it. Thus, for inflance, Menghinus efti- 
mated its relative proportion to the whole mafs of 
the blood, to be as 1 to 110; whereas, the illuf- 
trious Rhades calculated it to be only as 1 to 427 ; 
and again, in fome future experiments, to be no 
more than as 1 to 503, See. 

On the prefent fubjecl: it feems proper to make 
the following obfervation ; viz. that no iron can 

be 
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be difcovered in the cruor of the blood unlefs it 
be previoufly calcined ; whereas, on the other 
hand, when it was dried with a gentle heat, and 
reduced to the mod impalpable powder, 1 could 
not obferve a fingle particle of it attracted by the 
magnet, whether the experiment was made in 
water, or in that mod fluid of all vehicles, quick- 
filver. 

§ 18. 

We now come to the confideration of that con- 
ftituent part of the mafs of blood, which ftands 
Jaft in our order of enumeration, viz. the Lymph; 
which is by fome called the bafis of the craflamen- 
tum, by others, the mucous or glutinous part, 
and by others, the fibrous portion of the blood. 

This, in former times, was very erroneouily 
confounded with the ferum, from which it is not- 
withftanding very widely different, in all its effen- 
tial properties. When the lymph is expofed to the 
action of air, efpecially of fuch as is of a low tem- 
perature, it is immediately coagulated ; but by the 
admixture of quicklime, (which has been already 
faid (§ 11.) to have the power of coagulating 
ferum), it is preferved in a fluid flate ; or, even 
though it be already coagulated, yet, by the 
addition of this fubllancc, it is again immediately 
refolved. 

§ *9- 
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§ 19. 
We have already touched on the methods, by 
which this part of the blood may be feparatcd 
from the cruor (§ 9.)- Ic > s a ^° b 7 other artifi " 
cial methods, fuch as whipping or agitating the 
blood with fmall twigs, induced to affume the 
appearance of a membrane, which has been named 
after Ruyfch its celebrated difcoverer. 

The Similitude which prevails between the mem- 
brane thus formed by art, and certain remarkable 
phenomena in difeafes, cfpecially in thofe of an 
inflammatory nature, reduces it to a certainty, 
that fuch phenomena are to be entirely referred 
to the coagulation of the lymph, of which we are 
now treating. 

It may be proper on the prefent occafion to 
mention a few of thofe numerous phenomena al- 
luded to, which evidently derive their origin from 
this property of the lymph ; thus we may initance 
in particular, the -pleuritic cri/Jt, which is formed 
on the furface of the crailamentum of blood re- 
ceived into a vcflel and fuflered to remain fome- 
tirae at reft ; the membrane-like appearances which 
ufually tranfude from, and completely inveft the 
furfaces of the feveral vifcera when in a itate 
of inflammation ; and alfo the membrana caduca 

of 
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of Hunter, which exfudes from the cavity of the 
uterus, when impregnated, and dill under the 
gentle glow of the venereal orgafm. From the 
fame fource originates likewife, that produ&ion of 
cellular membrane by which we fee frequently the 
lungs conne&ed to the pleura in cafes of peripneu- 
mony ; as alfo the preternatural portions of the fame 
fubftance often found in the cavity of the abdomen 
after profufe hemorrhages ; and finally, to no other 
fource can we rationally refer thofe membrane- 
like productions, which, in that fingular fpecies 
of difeafe, vulgarly denominated Lithopcedion, 
firmly attach to the contiguous vifcera fuch parts 
as are irritated to inflamation by the too long re- 
tention of the calculus or {tone in the abdominal 
cavity. It feems to be alfo an opinion founded at 
lead on probability, that polypi, and fuch like 
preternatural coagulated excrefcences, owe their 
exigence to the fame caufe. 

§ 20. 
Thofe phenomena juft enumerated, together 
with a variety of others which every where occur, 
demonftrate, in a moft flriking manner, the fuperior 
importance of this lymphatic portion, in which 
the vital principle of the blood appears immedi- 
ately to refide, if indeed the blood poffefs any fuch 
principle, an opinion which I think both ingeni- 
ous and highly probable. 

2 Befides 
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§ 21. 
Befides thofe general portions of the blood al- 
ready enumerated, we have on a former occafion 
obferved that this fluid contains alfo, in a flate of 
mixture, other elementary principles. (§ 10.) 

What I principally advert to at prefent is air^ 
which is commonly believed to conftitute tt part 
of the whole mafs of blood, but which in the 
blood of a living and healthy fubject does not 
exifl in a free and perfectly elaflic flate, but is fo 
intimately united and involved, and fo permanent- 
ly fixed, as to be with difficulty extricated and 
reftored to its native triform late. Indeed I 
have learned from actual experiments, that even a 
very fmall quantity of the moil pure air injected 
through an artificial opening into thejugular vein 
of a dog, has excited fymptoms of a very formida- 
ble nature, fuch as palpitations of the heart, drowfi- 
nefs, convulfions, and, when the quantity was {light- 
ly increafed, even death itfelf quickly fucceeded. 

§ 22. 
The elementary parts of the blood thus concife- 
ly treated of, differ very widely in the proportion 
they bear to each other in different fubjects, ac- 
cording to the complex ratio of age, nourifhment, 
aud other circumflances of importance, which re- 
gard the foucd health of each individual. 
vol. i. B § 23. 
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§ 23. 
Neither has any thing more certain or decifive 
been advanced with refpett to the proportion which 
the whole volume of blood bears to the entire 
bulk of the body. Haller was of opinion, that in 
an adult it amounts to 30 or 36 pounds by 
weight; while the calculations of others have been 
widely different. 



SECT. III. 



OF THE SOLIDS OF THE HUMAN BODY IN GENERAL, 
BUT PARTICULARLY OF THE CELLULAR MEM- 
BRANE. 

§ 24. 

X HE folids of the body are originally 
derived from the fluids themfelves ; thus in the 
firft rudiments of the embryo, while yet in a gela- 
tinous ftate, the folids, each in its own appropriate 
fituation, begin in a very gradual manner to af- 
fume their proper form and texture, infinitely dif- 
ferent from each other in point of cohefion, from 
the mod tender and almofl pultaceous confidence, 
fuch as the medullary fubftance of the brain, to 
the moft firm and durable, as the vitreous cortex, 
or enamel of the teeth. 

S 25. 
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In all the folids of the body an earthy bafis of 
a calcareous nature abounds more or lefs, not in- 
deed in a fimpie (late, but united to the phof- 
phoric and faccharine acids, the former of which 
exifts in by far the largeft: proportion. Their co- 
heilon depends not only on the peculiarity of their 
texture, but is alfo much promoted, as well by 
the quantity of air contained in them in a fixed 
ftate *, (which is afcertained by the experiments 
of the illuftrious Hales to be more abundant as the 
parts are more folid) ; as alfo by the fubftance 
called animal glue, which is procured in large 
quantities from the folid parts of animal bodies, 
and is in general ufe in fome of the mechanical arts. 
The origin of this tenacious fubftance may be 
very eafily explained and comprehended from 
what has been already faid refpecYmg the vifcofity 
or gluey nature of the blood. 

* " The properties and powers of air have not yet been 
ultimately developed. It is, however, in the mean time 
Certain, that this fubftance constitutes, at leaf*, a part of the 
gluten or cement by which all the more compact bodies 
in nature are confolidated and bound together. Thus the 
diflblution of metals, bones, (tones, fhells, and falts, is uni- 
formly attended with an extrication of air." See Haller dc 
corp. hum. funtfionib. Vol. III. pag. 271. 

B 2 The 
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The elementary fubftance of iron, to which has 
been attributed the important office of increafing 
the powers of cohefion in the different parts of 
the human body, fcarcely deferves to be taken 
into consideration at all, as I have found its quan- 
tity to be fo very minute as not to exill in a 
greater proportion than one fifth part of a grain 
to two pounds even of the bones, the hardeft and 
mod coherent parts of the animal fyftcm. 

§ 26. 
A great portion of the folids of our body very 
evidently exhibits a fibrous texture, compofed of 
fmall filaments running more or lefs parallel to 
each other. Thefe filaments or fibres may be 
evidently enough perceived in the bones, efpe- 
cially the bones of a foetus, in the mufcular fleih, 
in tendons, ligaments, aponeurofes, and feme mem- 
branes, as the dura mater, &c. 

§ 27, 
In various other parts of the animal body, the 
texture is fo widely different from that of which 
we have juft fpoken, that in them it is fcarcely 
poffible to trace the appearance of a fingle fibre j 
their ftru&ure is indeed of a very fingularand fpe- 
cific nature, diftinguilhed in Greek by the name 
parenchyma. This parenchymatous fubilance is 
almofl exclufively confined to feme of the fecreting 

vifcera 
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vifcera of the fydem ; thus it exids in the kidneys, 
in the liver, &c. though affuming a fomewhat dif- 
ferent and peculiar appearance in each. 

§ 28. 
Through all thofe varieties of compofition and 
texture, whether of a fibrous or parenchymatous 
appearance, there is interwoven, in common, more 
or lefs of a certain web-like fubflance, which is 
called cellular membrane, and which deferves a 
place among the primary, the mod important and 
effential, condiment parts of our fyftem, 

§ 29. 
For, in the firft place, there are feveral of the 
folid parts of the human body, which apptar to 
confift of little elfc than cellular membrane, in a 
condipated or compared date ; of this defcription 
are mod of the membranes and cartilages ; which, 
by long maceration, may be again refolved into a 
cellular web, of more or lefs laxity. It is, again, 
fo intimately and minutely interwoven in the com- 
pofition of other parts, as to ferve the important 
purpofes of a receptacle and bads to the other 
portions of fubdance which afiift in their formation. 
Thus, for indance, the harded bones made their 
fird appearance in the tenderer date of cartilage, 
which, as already obferved, is nothing more than 
condenfed cellular membrane : this cellular mem- 
brane, yet in a lax condition, became afterwards 
B 3 didended ; 
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diftended, and at length completely faturated, as 
it were, by the conftunt acceffion of offeous matter, 
till it finally aflumed the nature and arpearance of 
perfect bone. Indeed it would appear, that rone 
of the folids of our body exift, without containing 
more or lefs of this web-like fubftance in their 
compofition, if we except the enamel of the teeth, 
in which I was not able to difcover the fmalleft por- 
tion of cellular fubftance, even when the enamel 
was fubjecled to the action of one of the ftronger 
acids. 

§ 3°- 
This cellular fubftance, which ferves the great 
purpofe of a boundary, or partition-wall, to adja- 
cent parts, is efpecially interwoven in, as well as 
fpread between, mufcles and membranes. To other 
parts, again, particularly to veffels and nerves, 

it anfwers as a bed or bafis of fupport. Finally, 
it conftitutes one common and general bond of 
union, which connects the neighbouring individual 
parts to each other, and eftablifhes between the 
whole an extenfive medium of communication. 

§ 3 1 - 
From what has been already faid, two conclu- 
fions naturally prefent themfelves, 

Firft, in as much as it appears, that the cel- 
lular membrane certainly conftitutes the ground- 
work 
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work of the ftrudture of the whole body, if we 
figure to ourfelves the entire removal of every 
other fubftance which enters into, and aflifts in 
completing, ihe compofition of the fyftem, the 
cellular membrane, (till remaining in its proper 
fituation, unmolefted and alone, will neverthelefs 
preferve and exhibit the complete figure of the 
whole and every part of the body. 

Secondly, as by means of this cellular founda- 
tion, a certain connection and medium of commu- 
nication are formed, between all the parts of the 
tody, however widely different from each other 
they may be, in nature, or remote, in fituation j 
the knowledge of this fact ferves an important end, 
not only in deciding controverfies which refpecl: 
the continuation of membranes, but alfo in explain- 
ing many phenomena of difeafes which daily pre- 
fent themfelves. 

§ 3 2 - 
As the cellular membrane appears thus to afford 
origin and foundation to moft of the folid parts of 
the body, fo it appears itfelf to owe its own exis- 
tence to the lymphatjc part of the blood, of which 
we have already fpoken. I am induced to enter- 
tain this opinion from having feen the lymph, after 
tranfuding from the lungs of pleuritic patients, 
.converted by the powers of the animal economy 

B 4 into 
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into real cellular fubftance, which afterwards 
affuming the appearance of more compa&eJ mem- 
branes, oftentimes attaches thofe vifcera to the 
furrcunding pleura. 

§ 33- 
What has been already advanced on the fubjeft, 
ipay be fufficient to lhow the general n?ture, and 
.eilablifli the importance, of the cellular membrane. 
We wi)l now proceed to confider fome of its 
varieties. 

And, in the firft place, its firmnefs is not always 
uniform. 

For, in general, other eircumftances being alike, 
the cellular membrane of the human body is very 
tender indeed, when compared with that of other 
animals. If I am not deceived, this very fofmefs 
and pliancy of the cellular fubftance in the human 
fyflem, deferves to be ranked among the leading 
prerogatives of man ; becaufe, in confequence of 
it, his fufceptibility of imprefiions from the more 
refined and fubtle flimuli is greatly increafed, as 
well as his capacity to perform motions and vari- 
ous functions, with facility and perfeclipn, 

But with regard to the more lax or firm texture 
jpf the cellular membrane, even among mankind 

rhsmfejves, 
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themfelves, a very great variety occurs, depend- 
ing on age, fex, mode of life, climate, &c. 

Finally, the condition of this membrane as to 
denfity and firmnefs, is various, as it is found 
exifting in different parts of the fame body : thus, 
it is more lax on the eye-lids and prepuce, more 
compact and firm about the ears, &c. 

§ 34- 
We now proceed to confider another ufe or 
office of the cellular membrane, befides that 
which we have already faid it performs to the 
body in general, (§ 29, 30) ; namely, that by 
means of its numerous fmall cells, it affords con- 
venient temporary receptacles for fluids of different 
kinds. 

That fluid, which thofe minute cells are more 
particularly deftined to receive, is a finehalitus of 
a ferous nature, or a very fubtle water, by which 
almoft all parts of the body are moiftened, and 
lubricated, and which this cellular web appears to 
abforb, after the manner of a fponge *. 

If il be admiffible to defignate by the name of ve/Telj, 
thofe minute interji'ices of the cellular 'membrane, bv which 
it abforbs fluids after the mann°r of a fponge, I readily 
;\cquiefce in the opinion of William Hunter, (fee Medic. 

Obf. 
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§ 3S- 
But, bcfides this, the cellular membrane, m 
certain parts of the body, ferves as a refervoir to 
humours of a different and fomewhat fpecific na- 
ture. Thus, that portion of it which conftitutcs 
the vitreous fubflance of the eye, is charged with 
a fluid of the fame name ; 

That which forms the meddullary membrane 
of the bones (commonly, though improperly, cal- 
led the internal periofteum) contains the medulla : 
and, 

Finally, A large portion interwoven through 
the foft parts of the body, furniflies a convenient 
receptacle for the other portions of oily fubftance. 

Obf. and Inquiries, vol. ii. p. 37. ieq.) that this web-like 
cxpanfion, now under immediate confide ration, is compofed 
of a congeries of veflels, in like manner with the other parts 
of the body. But if he entertained a belief, that this mem- 
brane confifts of fmall cylindrical veins, which anatomifts 
commonly mean to reprefent by the term veffels, I muft 
acknowledge, that microfcopical obfervations, conducted 
with the utmoft degree of minutenefs, and the moil cautious 
circumipe&ion, have not been fufficient to furnim me with 
any unequivocal teftimony that fuch veflels actually exift, 
but have rather induced me to embrace a contrary opinion. 

§ 3 5 ' 
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§ 3«- 

And here indeed a threefold variety prefents 

itfelf to our confideration : 

There are, in the firft place, certain parts of 
the body, the cellular fubftance of which, though 
of a very foft and extremely flaccid nature, is 
notwithstanding, never filled with fat in a healthy 
fubjecl: ; fuch, for inftance is that which lines the 
eyelids, and that fpread on the genital organs of 
the male, &c. But further, in numerous parts 
throughout the body, there are not unfrequenily 
found irregular and tranfient collections of fat, 
which appear to refide in the fame kind of cells, 
which at other times act as refervoirs to the atte- 
nuated ferous fluid already mentioned. 

But finally, in certain parts of the body, and, 
unlefs I am deceived, in cells of a peculiar nature, 
and given defcription, fat is found conflantly en- 
clofed, defigned to fubferye dated, uniform, and 
fpecific ufes in the animal economy, fuch, for ex- 
ample, is that which, in the female fyftem, forms 
the mom veneris^ which appears to me to confti- 
tute a very peculiar and completely circumfcribed 
protuberance *. 

* This circumftance I had an opportunity of afcertaining 
in a much more fatisfadlory manner in the dead body of a 
female ape. After having for fome time fubjefted the corpfe 
10 the action of cold, I was able, by removing the (kin, to 

expofe 
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§ 37- 
On the fubject of the fat itfelf we will now pro- 
ceed to make a few obferva?lons, this being fo 
very proper a place for entering on the conflagra- 
tion of it, 

It is an oil, not unlike the unctuous oils of ve- 
getables ; bland, inodorous, and lighter than 
water, confiding of phlogiflon, united to phlegm 
by means of an acid of a peculiar nature. 

§ 3». 

It is formed at fo late a period in the foetus, 
that fcarcely an indubitable veftige of it can be 
difcovered earlier than the fifth month after con- 
ception. 

Its confidence is various in different parts of 
the body. That for inftance which lines the in- 
fide of the orbit of the eye, is more fluid, whilft 
that on the contrary which furrounds the kidneys 
approaches to the firmnefs and appearance of fuet, 

§ 39- 
A controverfy has exifted with refpeft to the 
fecretion of this fubftance, namely, whether it is 
performed by a peculiar fet of glandular bodies, 

expofe entire the circumfcrlbed globe of fat fituated beneath 
the pubes. 

agreeably 
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agreeably to the opinion of William Hunter, or 
whether it merely tranfudes, by fimple diapedcfis, 
through the patulous mouths of arteries ? The 
latter of thefe opinions, befides other arguments 
which might be advanced in its favour, appears 
the moil probable from hence, that not unfrc- 
quently preternatural collections of fat have been 
difcovered in other parts than thofe commonly oc- 
cupied by this fubftance : this circumftance can be 
much more aptly and rationally explained by at- 
tributing fuch unufual collections of fat to an error- 
loci, arifing from a morbid (late or difpofition of 
the veffels, than by referring it to an unnatural 
and recently forined fyftem of glands : thus for 
example, in the very ball of the eye itfelf, fat has 
been fometimes found ; and a fubftance of a na- 
ture like fuet, ufually fills up the cavity from 
which a tefticle has been extracted ; indeed there 
fcarcely exifts a cavity in the body in which ftea- 
tomatous collections have not made their appear- 
ance. 

But to conclude ; thofe {mall glands to which 
certain celebrated characters have been folicitous 
to attribute the fecretion of fat, appear as yet to 
be in reality nothing more than mere creatures of 
analogy. 



But 
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But however this may be determined, it is in 
the mean time very certain, that both the fecre- 
tion and abforption of this fubftance can be per- 
formed with the utmofl difpatch. 

§ 4°- 
The ufes of the fat are numerous. It lubri- 
cates the folids, and thus facilitates motion. It 
obviates and prevents a morbid excefs of fenfibi- 
lity. It a£h as a defence againft cold : and, 
finally, by its uniform diftention of the ikin, con- 
tributes to comelinefs and beauty. Not to men- 
tion the peculiar ufes of the fatty matter con- 
ftantly beftowed on certain parts of the body, as 
the medulla of the bones, &c. 

This fubftance appears, however, to contribute 
fcarcely any thing to the nourifhment of the hu- 
man fpecies *, when in the enjoyment of entire 
health. 

* That bloodlefs infers, however, derive a principal part 
of their nourifhment from the fatty fubftance with which 
their bodies are plentifully fupplied, is a conjecture of natu- 
ralifts founded at leaft on probability. 
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SECT. IV. 

OF THE VITAL ENERGIES IN GENERAL, BUT 
PARTICULARLY OF CONTRACTILITY. 

§ 4i- 

We enter now on the confideration of 
a difficult fubjeft, namely, the living folid, and 
{hall attempt a full account of the vital energies, 
by which the different parts of our body appear 
to be animated and fitted, as well to receive the 
impulfe of (limuli, as to perform the various mo- 
tions which are neceflary in the economy of the 
living fyftem. 

§ 42. 
But with refpeft to the living /olid, it will firft 
be neceflary to afcertain its exacl limits, and to 
define it with precifion and accuracy j whence it 
will evidently appear, that it is not our intention, 
on the prefent occafion, to treat either of thofe 
properties, which the human body poffefles in 
common with numerous other bodies in nature, 
fuch as elafticity (the powers of which, however, 
are notwithftanding exhibited in various motions 
and functions of the animal economy), nor yet of 
thofe which refide exclufively in the mind; tho' 
we flatter ourfelves no one will deny the powerful 
influence of thefe latter over the energies pofleflT- 

ed 
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cd by the living folid itfelf, confidered as a mate- 
rial body. We will confine ouifelves folely to 
the confideration of thofe energies which refide in 
our body as a fyftem of organifed matter, and 
which appear to be related to each other in the 
following order. 

§ 43- 
The firfl and mod univerfal fpecies of thofe vi- 
tal energies, and which may indeed be regarded a3 
ar inferior degree of the others, or rather as the 
thremold leading to them, is fimple contractility, 
i. e. a propenfity in a part to contract, iifelf. As this 
property appears in reality to refide in every part of 
the cellular membrane, it muff: be equally exten- 
five with that membrane itfelf, and therefore may 
be faid to pervade almoft the whole body. Hence 
this may be called, with perhaps fufficient propri- 
ety, the vis cellulofa* 

§ 44- 
Another of the vital energies is, the irritability 
of Halier, which refides in raufcuiar fibres only, 
and may therefore be called the vis mufcularte* 
It manifefts itfelf by a very fmgular, ofcillatory 
and tremulous motion, eafily diflinguifiied from 
fimple contraction, by its being more readily ex- 
cited to action on the application of any acrid fii- 
mulus. 

4 § 45' 
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§ 45- 

The third is fenfibility, which refides folely ill 

the nervous medulla, communicating with the fen- 
forium, called therefore vis nervea ; when any 
part endowed with this property is acted on by 
irritating ftimuli, an impreffion is immediately 
made on the fenforium. 

§46. 

The three foregoing may be, with propriety, 
confidered as common or general vital energies ; 
becaufe they exift, more or lefs, in almofl all, or 
at lead in a great many, parts of the body, which 
the ancients called therefore fimilares, i. e. parts 
of a fimilar nature. 

§ 47' 
But befides the foregoing, there exifts alfo a 
fourth energy worthy of our confideration, namely, 
the vita propria, or fpecific life; under which deno- 
mination I mean to arrange fuch powers as belong 
to certain particular parts of the body, deftined for 
the performance of peculiar fun&ions, and which 
cannot with any propriety be referred to either of 
the clafTes of common energies, formerly mentioned. 

Inferring fynthetically, or a priori, as it is 

termed, it is not repugnant to found induction to 

conclude, that parts differing from all others in 

vol. 1. C texture. 
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texture, in arrangement, and in peculiarity of 
function, mud alfo be furniflied by nature with 
peculiar properties and powers, adapted to the 
performance of fuch fpecific action. 

But reafoning analytically, or a pq/feriori, wc 
are like wife ta>ught by accurate obfervations made 
on nature herfelf, that there are certain parts of 
the body, particularly fome of the vifcera, which 
perform motions fo very lingular, as cannot by 
any means be fuppofed to arife from either one or 
other of the common energies, of which we have 
already fpoken, but rnuft be referred to a vita 
propria, or fpecific energies of their own. 

Inftances of fuch figularity of action we have in 
the motions of the iris ; the ere&ion of the papilla 
in the breads of females ; the motions of the fim- 
bria? of the fallopian tubes ; the a&ion of the 
placenta ; the a&ion of the uterus in parturition ; 
the defcent of the teff.es in the male fcetus ; and, 
if I am not deceived, in a great part, if not in the 
whole of the procefs of fecretion. 

§ 4 8 - 
The fifth and laft energy which claims our at- 
tention is, the nifus fonnativus, or formative pro- 
perty, which fhould be confidered as the efficient 
caufe of the whole procefs of generation (taken in 

fo 
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fo extenfivc a latitude as to include both nutrition 
and re-produclion as modifications of itfelf). In 
confequence of this propeniity, the matter of the 
animal fyftem, whether appropriated to generation 
or nutrition, being lodged in the places deftined 
for its reception, and having acquired fufncient af- 
fimilation and maturity, alTumes forthwith its due 
arrangement and figure, and enters into the com- 
position of thofe parts which are afterwards fur- 
nilhed and enlivened either with the whole or 
part of the energies we have already enumerated, 
viz. contractility, irritability, fenjibility, or finally 
fpecijic life. 

§ 49- 
Of this nifus format ivus, or formative propen- 
iity, more will be faid when we come to treat of 
the procefs of generation. 

Irritability will be more fully confidered when 
on the fubjcct of mufcular motion. 

The fubject of fenjibility will be again refumed 
when we come to confider the action of the ner- 
vous fyftem. 

Of the vita propria, or fpecific life, we will 
every where treat, when the fubjecl: under confi- 
deration may render it proper. 

C 2 But 
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But with refpect to contraclility, the prefers 
is a very fuitable place to offer on it a few addi- 
tional and particular obfervations. 

§ 5°- 
I have already faid that this energy pervades 
almoft the whole body, at lead, that its extent is 
commenfurate with the extent of the cellular 
membrane. 

In the firft place, therefore, it refides in all 
fuch parts as confift of compacted eellular fub- 
ftance, of which the different membranes of the 
body ferve as examples. That thefe pofftfs con- 
tractility will not be denied by any one who re- 
Hefts on the conftri&ion of the dartos tunic, or 
who calls to mind the fpafms of the fkin, or of 
the peritoneum, which alone appears fometimes 
to incarcerate and ftrangle the inteflines in cafes 
of hernia. 

Further, It alfo exifts in fuch vifcera as are 
compofed chiefly of this kind of membrane ; of 
this defcription are the lungs, the external fuper- 
ficies of which is highly contractile, as I have 
lately learned from frequently puncturing and irri- 
tating them in a living flate ; but I have not found 
them poffefTed of any real irritability, as has been 
lately aflerted by Varnier. 

Even 
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Even the bones themfelves do not appear to be 
entirely deftitute of contractility, as we learn, not 
only from the alveoli, which are well known to 
become narrower after the extraction or lofs of 
the teeth, but alfo from the morbid affection term- 
ed necrofis (i. e. mortification), from which it ap- 
pears, that after a lifekfs part of bone is quite re- 
moved, the new production of bone, by which 
the vitiated part was before furrounded, contracts 
itfelf very gradually, almoft to the natural thick- 
ncfs and former figure cf the part. 

But as we obferved on a former occanon, 
that the vitreous fubftance of the teeth was quite 
deftitute of cellular membrane, fo it appears to 
me probable, that it is entirely deftitute of con- 
tractility alfo, becaufej when a part of it is either 
confumed by a caries, or broken off by accident, 
the remaining portions or fides are not approxi- 
mated to each other, as we have already faid takes 
place in the alveoli, but an irreparable hiatus or 
chafm continues without a fhadow of diminution. 

§ 51- 

This very power of contraction, poffefTed by the 
Cellular membrane, fhould be ranked among the 
primary and leading fecurities or fupports of firm- 
nefsand health ; and to it fhould be referred that 
tone of parts, fo highly and favourably fpoken of 

C 3 by 
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by the acute and ingenious Stahl. To advance 
one argument in favour of the foregoing pofition, 
from many which might be adduced, it is the cel- 
lular fubftancc which, in a healthy fubject, ab- 
forbs, after the manner of a fyonge the aqueous 
liquid, of which we have already fpoken, and by 
means of its contractility propels it forward into 
the lymphatic veffels : on the contrary, in a dif- 
eafed Mate, being deprived of its proper tone, and 
reduced to an atonic condition, it becomes op- 
preffed. and diftended with a load of water, and 
thus gives rife to cedema and other cachectic 
fymptoms. 

§ 52- 

Finally, from the univerfal prevalence of con- 
tractility throughout the whole body, we may 
plainly infer its influence and contagious effect, as 
it were, on the other vital energies ; and alfo from 
its infinitude of modifications and degrees in dif- 
ferent men, we learn its highly influential part in 
the conftkution of both the proper health and pe- 
culiar temperament of each individual. 



SECT. 
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SECT. V. 
OF SOUND HEALTH, AND OF THE NATURE OF MAX. 

§ 53- 

THOSE three fubjefts (§ i.) in the 
confideration of which we have been hitherto en- 
gaged, perpetually aft and re-aft or each other in 
the living human body. The fluids, for example, 
aft by their ftimulus on the folids ; while thefe * 
again, in confequence of their vital energy, are 
fitted and prepared both to receive the aftion of 
the ftimulating fluids, and to re-aft on them iif 
turn. In a found and healthy fubjeft, this whole 
routine of aftion and re-aftion, correfponds with 
fuch exaftnefs and definitude, as to conftitute a 
perfeft and harmonious equilibrium. 

§ 54- 
There further exifts in the living fyftem a won- 
derful confent of parts, even the mod remote ; 
this confent is derived not from one, but feems to 
owe its origin to different fources. 

One of thofe fources refides in the nerves, de- 
pending as well on the aftonifhing net-like anaflo- 
mofes, formed by their numerous branches, as on 
the intricate nature of their plexus and ganglia ; 
C 4 by 
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by the medium of which, the impulfe of ftimuli 
being communicated to the fenforium, may from 
thence re-a<ft on parts more remote. 

Another fource of this wonderful confent muft 
be referred to the different veffels of the fyftcro, 
as well the fanguiferous as the lymphatic. 

Another, again, arifes from a certain fimilitude 
of ftru&ure, giving origin to what may be called 
a native fympathy. 

The cellular membrane, which, as has been al- 
ready obferved, appears to conftitute a common 
bond of union to the whole body, may be readily 
conceived to poffefs a very finking and powerful 
influence in promoting the confent of diftant parts, 

§ 55- 
Finally, to this head belongs what is juftly ef- 
teemed one of the greater! myfteries of nature, 
namely, the connexion of the mind with the 
body, and the diverfified and aftonifhing power of 
the one over the other. As this fubject will be 
again refumed, and treated more fully in another 
place, it will be fufEcient on the prefent occafion 
briefly to obferve, that befides the obvious power 
of the will over mod of the mufcles, there are 
ilfo other facilities which exert their influence on 

the 
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the body, even without the concurrence or aid of 
the will. 

Of this defcription are thofe blind and purely 
animal inftinfts of our nature ; fuch, for example, 
as that which excites to the gratification of vene- 
real enjoyments. 

Further, the body is greatly under the influence 
of the internal fenfes, more efpecially of the ima- 
gination, and ihofe pailions of the mind which it 
contributes to excite. 

Finally, it is by the interpofltion, and through 
the medium of thefe, that a communication and 
reciprocal influence are preferred between the 
powers of the body, and the more exalted facul- 
ties of the mind. 

§ 56. 

By this diverfified confent of the folids, of the 
fluids, and of the vital energies (§ 53.), by this 
fympathy of parts (§ 54.), and by this intimate 
connexion between the mind and the body, 
(§ 55')> life an d health are preferved in vigour ; 
yet not always exifting in the fame, but in widely 
.different degrees of perfection and energy. 

S 57- 
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§ 57- 

Between the two extremes of life there exifl 
different grades, of which one is called vita max- 
ima, or perfect life ; the other vita minima, or im- 
perfect life. 

Life is faid to be perfect in the flower of age, 
when the functions of the body have reached that 
pinnacle of perfection, called by the Greeks acme ; 
this might alfo be denominated the athletic Jiaie. 

Life, on the other hand, is faid to be imperfeel 
when the functions are performed with lefs vi- 
gour ; although their perfection may be the mod 
confummate, when the fituation of the fubject, and 
its mode of exigence, are taken into confedera- 
tion : thus life is imperfect in a fcetus in utero, 
and that in proportion as the fcetus is tender and 
young. Finally, life is lefs perfect in the Jleeping 
than in the waking ftate ; lefs perfect alfo in a 
fubject advanced in years, than in one balking in 
the meridian blaze of manhood. 

§ sf 

The varieties in point of health are no lefs nu- 
merous and confiderable : there is indeed a cer- 
tain ftate of health which may be faid to be pecu- 
liar to each individual. Such perfons as we fup- 

pofe 
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pofe to be in the enjoyment of the moft complete 
health, differ, notwithstanding furprifingly from 
each other, as well in confequence of a difference 
in the conftitution of the blood, as of a diverfity 
of tone, and of the other vital energies ; hence 
different individuals are fo differently affetted by 
the fame ftimiili acting on their bodies. Perhaps 
each individual may poffefs peculiar idiofyncra- 
fies, though fo very inconfiderable as to be fcarce- 
]y obfervable : the influence of cuftom is fo pow- 
erful, as to create, in different fubjecls, an intole- 
rance of different impreffions, though in them- 
felves quite innocent ; it alfo produces a facility of 
bearing, and finally creates a defire for, fuch 
things as appeared at firft both unnatural and dif- 
agreeable. 

§ S9- 
This appears to be the very hinge on which re- 
volves the nature and variety of temperaments fo 
frequently the fubjetfs of phyfiological difcuTion. 
The conftitution of the temperaments depends^ not 
only on the proportion and mixture of the condi- 
ment parts of the blood (§ 22.), but alfo on the 
peculiar vigour of the vital energies already treat- 
ed of; and likewife en the confequent variety in 
the mode of the reciprocal action and re-a&ion of 
the body and mind on each other. From this 
combination and concurrence arifes that peculia- 
rity 
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rity of fenfation to the impreflions of flimuli j and 
alfo that fingular power of performing motions 
with greater or lefs facility. 

§ 60. 

Hence the varieties of temperaments are lite- 
rally infinite, and can never be reduced to any 
certain and definite claflfes. But as it has been 
the pleafure of phyfiologifts to arrange them un- 
der certain heads, for the fake of regulariry, W- 
may with fufHcient propriety give our affent to the 
common mode of arrangement, by which they 
have been reduced to four orders, namely, the 
phlegmatic, the fanguincous, the choleric, and the 
melancholic. 

§ 61. 

For although Galen erected this divifion on an 
abfurd foundation, falfely .fuppofed to be derived 
from the nature and conflituent parts of the 
blood, yet if this erroneous foundation be kept 
entirely out of view, the divifion appears in other 
refpects fo confonant to nature, that the different 
temperaments of all men generally, and of every 
individual in the different periods of life, may be 
with propriety referred to one or other of thefe 
four leading claffes. Thus, in the tender age of 
infancy the phlegmatic temperament chiefly pre- 
vails. This in youth is exchanged for the fan- 

guineous. 
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guineous. The choleric marks the period of man- 
hood. And the melancholic is the temperament 
of old age. 

But, as has been already obferyed, the variety 
in the exifting degrees of the fa ne, and in the 
mixtures of different temperaments, is fo un- 
bounded, as to afford an open and a very cxten- 
five field of fpeculation to fuch as would wifli to 
amufe their, felves with tracing out, and eftablifh- 
ing, on this fubject, more minute combinations, or 
divifions and orders. 

§ 62. ^ • 

This whole collective aiTemblage of ail the fa- 
culties and laws hitherto mentioned, by which the 
functions of the human body are performed and 
regulated from the opening, to the clofing pulfc 
of life, are called human nature, or the nature of 
man; from whence arofe the name of phyfiology, 
the fcience now under our immediate confideration. 

§ 6 3 . 

Thofe functions of the body may be themfelves 
properly enough divided into four claffes ; which 
divifion, although not entirely free from exception, 
nor perfectly conformable to nature, may never- 
thelefs be aptly enough retained as a ufeful afTift- 
art to the memory. 

I. The 
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I. The firfl: clafs of this divifion embraces the 
vital funclions, fo called becaufe their incefiant 
and unmolefted action, is more efpecially and ef- 
fentially neceflary to the continuance of life. To 
this clafs belong the circulation of the blood, and 
after birth the proctfs of refpiration. 

II. The fecond clafs embraces the animal func- 
tions ; thefe ferve to diflinguifh animals from or- 
ganifed bodies belonging to the vegetable king- 
dom *. This clafs in man includes the connection 

* I lament it as a ferious misfortune to the fcience of na- 
tural hijiory, that his final object did not call on the very 
learned and ingenious profeffor to be more explicit and mi- 
nute on that clafs of functions denominated the animal. He 
has told us in terms very general and definite, that they are 
fuch as ferve to constitute the great barrier of diltinition be- 
tween animal and vegetable bodies, I am forry that neither 
the object nor extent of an elementary work permitted him to 
defcend to a more minute fpecification of thofe charadferiftics, 
in which the difference between animals and vegetables more 
immediately confifts. Few points of iaveftigation can be 
propofed which have given rife to a greater diverfity of opi- 
nion, than that which refpects the difference between thefe 
two clafTes of natural bodies ; andfiwer flill perhaps can be 
advanced, with regard to which philofophers, even in the pre- 
fent imperfect ftate of phyfical fcience, fhould more unani- 
moufly agree. Be this later pofition, however, true or falfe, 
I have always been led to confider the fixangely diverfified, 
and even contradictory opinions, entertained by naturalifts 
tefpecting the difference between animals and vegetables, as 

f<? 
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of the mind with the body, but it regards more 
efpecially fenfation, and mufcular motion. 

fo many unanfwerable teftimonies of the equivocality of the 
whole. The difcovery therefore of an exclufive line of dif- 
tindtion between the animal and vegetable kingdoms, (if in- 
deed thefupreme author and arbiter of nature permits fuch a 
line to exift) muft (till be confidered as a peculiar defideratum 
in the fcience of natural hiftory. 

From all my fpeculations on this interefting fubjecT: (and 
it is with me a favourite objecl: of purfuitj I am firmly of 
opinion, that there exifts no incommunicable character: ftic, 
and I will venture to add, no congregation of characleriftics, 
which ferve to conftitute a complete partition-veil between 
the animal and vegetable kingdoms. The numerous and 
highly diverfified fubjects of thefe two important kingdoms 
of life, appear to be nothing elfe dian different individuals of 
one extenfive family, defcended from a common parent, and 
exhibiting the moft unequivocal teftimonies of their kindred 
nature. Like the delicate tints of light and made in a well fin- 
ifhed pidture, they fo gradually intermingle, and run into each 
other fo infenfibly, that it is literally impoffible to fay with 
definitude, where the one terminates and the other begins 

All refearches therefore after an exclusively diftinclive cha- 
radteriftic between vegetables and animals, appear to me equal- 
ly irrational and vifionary with the late enthuiiaftic purfuits of 
the deluded alchemifts, after the philofopher's ftone, or their 
more chimerical refearches after their flattering panacea. 
Why then mould man, prefumptuous man ! attempt the ef- 
tablifhment of an effential diftindtion between phyfical bodies, 
where wifer nature acknowledges none ! 

2 III, 
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III. The natural functions conftitute the third 
clafs. Thefe are fubfervient to the nourifhment 
of the body. 

IV. The fourth and laft clafs confifts of the ge* 
nitalfunclions, which are dcftined for, and employ- 
ed in the propagation of the fpecies. 

Let us now confider each clafs of fun&fons in 
order, beginning with the vital,' 



SECT. VI. 
OF THE MOTION OF THE BLOOD IN GENERAL. 

§ 6 4 . 

1 HE blood as we have already feen, af- 
fords the primary origin to the principal parts of 
the body, and continues afterwards to convey to 
them uniform and perpetual fupplies of nourilh- 
ment, and ought therefore, with a very few ex- 
ceptions (§ 5.) to be diftributed far and wide, 
through even the mod fubtle and diftant receffes 
of the whole body. That fuch a minute diftribu- 
tion actually takes place, we learn not only from 
a fine injection of the veffels, but alfo from every 
day's experience, from which it appears that very 

1 few 
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few parts of the body can be puncrured wiih the 
point of the fmalleft pin without the occurrence 
of a greater or lefs hemorrhagy. 

§ 65. 

This vital liquid does not, as was the opinion 
of the ancients, flow and ebb like the waves of 
Euripus *, through channels of the fame nature 
and order, but is fo moved onward in an orbit, 
or circulates, as they exprefs it, in fuch a manner, 
as to be carried from the heart, by means of the 
arteries, to every part cf the body ; and being 
there taken up by the veins, conveyed back again 
by them to the fame original fountain, the heart. 

§ 66. 
After a fc\v f and thefe very indefinite, expref- 
fions | of his predeceffors, William Harvey efta- 

* A narrow arm of the fea, extending between Ecectia and 
Eubcea, faid to ebb and flow feven times during each diurnal 
revolution of the earth, or each term cf 24 hours. In this 
extraordinary portion of fea, Ariftotle, that celebrated anci- 
ent philofophcr, is falfely reported to have drowned himfelf, 
becaufe he was not able to develope the caufe of the conftant 
flux and reflux of its waters. C. C. 

f The unfortunate Servetut, and that truly illuftrious cha- 
racter Andr. Cfffalpbius, appear to have advanced nearer to a 
true knowledge of the genuine circulation of the blood, than 
any of the other phyfiological writers who are commonly 
enumerated in the fame cla's. 

vol 1. D It 
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bliflhed, in a manner tolerably conclufive, the cir- 
culation of the blood, in a imall but immortal 
work publifhed in the year 1628. 

In procefs of time, however, every fhadow of 
doubt on this fubject was removed. This was 
effected chiefly by frequent recourfe to actual and 
fimple obfervations with the microfcope ; but in 
part alfo by injections of wax and other fubfhnces 
into the arteries, which were feen palling again 
to the heart by the route of the veins ; and, fur- 
ther, by the elegant and fublime experiment of 

It may not be improper on the prefent occafion to advert 
to a remarkable claufe in the writings of Servetus, contained 
in a physiological diflcrtation, which he included in his cele- 
brated and very fcarce work, that occafioned the death of its 
illuftrious author. The work is entitled " Reftitutio Chrifti- 
anifmi," &c. (Vienna Allobrog.) 1553-8. The differtation 
particularly alluded to, is contained in the fifth book of the 
abovementioned work, " de trln'itate divina, in quo agitur de 
fpiritu fantlo" in which we are prefented with the following 
words, " Vitalis ejl fpiritus qui per anajlomofes ab arteri'is com' 
mumcatur vents, in quibus dki'.ur naturalis." 

But from the memorable problem of Ccefalpinus, " de ve- 
nts ultra vinculum tumefcenlibus, non ci/ra," it appears obvious 
as the blaze of day, that that truly illuftrious phyfiologift 
trod on the very confines of a complete knowledge of the 
circulation of the blood. See his "Qiueftionum medica- 
yum," L. II. quseft. 17. page 234. 

transfufin? 
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transfufing the blood of one living animal into 
another, or into a human fubjecT: ; as alfo by vari- 
ous other experiments which may be performed 
on animals in a living (late. 

§ 67. 
What fhould be efteemed the definite (tandard 
of the celerity of this motion, in a healthy human 
fbbjeft, we are not well able to determine. In 
this refpecl: there is not only a difference between 
one fubject and another, but there alfo occurs a 
great variety relating to this point, arifing from 
the difference of ages : there indeed exifts a dif- 
ference in the celerity of the blood's motion, even 
in the different parts of the fame body. 

Finally, the venous blood appears to glide on 
more flowly than the arterial j and when flowing 
through the trunks of veffels, its motion is more 
rapid than when pafling their fmaller ramifica- 
tions. Former phyfiologifts, however, have not- 
withflanding exaggerated thefe feveral diverfities, 
in the celerity of the blood's motion, beyond their 
natural magnitude. 

The common conclufion, however, on this fub- 
jecT: is, that the blood, flowing through the aorta 
with its mean velocity, palfes over a diftance of 
about eight inches during the fpace of one pulfa- 
D 2 tion 5 
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tion ; at which rate it would travel about fifty feet 
in the flrft minute of time. 

§ 68. 

The globules of the cruor appear to revolve on 
their axes or centres of motion ; and it is faid that 
the fame are propelled forward with greater velo- 
city than the other conflituent parts of the blood. 
I know not whether this conclufion be drawn 
from actual experiment, or whether it be only an 
inference from an abfurd application of the com- 
mon laws of hydraulics to the circulation of the 
blood : I call the application abfurd, becaufe it is 
certainly t-he very fummit of folly, to attempt to 
recount for that motion of a vital flu'd, by which 
it is carried through the living canals of an ani- 
mated fyftem, on the purely mechanical principles 
By which water is forced through hydraulic ma- 
chines. — As to myfelf, I mud acknowledge I have 
never been (o fortunate as to be favoured with 
a view of this prerogative or precefiion of the 
globules. 



t> 



§6y. 

I am fully perfuaded, that thofe globules only 
glide forward, fufpended or fwimraing in the fluid 
formed by the other conftituent parts of the blood, 
but that they do not at the fame time rotate on 
their own axes at all. To conclude, it is not 

fully 



MOTION OF THE BLOOD. 53 

fully and clearly afcertained, that the blood, be- 
fides its progreffive motion, of which we are now 
fpeaking, is alfo fubjetted to one of a different 
kind, called an intejiine motion 5 although there 
can be no doubt, but that the elementary parts of 
the blood may be occafionally arretted in their 
arrangement and combination, when they are 
tumultuoufly agitated in confequence of the ira- 
menfely varied directions, the minute divifions and 
numerous anaitomofes of the veiTels through which 
they pafs. 

§ 7°- 
Thus much we thought proper to advance on 
the motion of the blood in general. Previously 
to our entering on a more dofe and minute con- 
fidcration of this fubjett, we think it bed to treat 
of the veiTels in which the blood is contained, and 
alfo to confider with attention the energies, by 
-which thefe vefTcls are animated, and fitted both 
to receive and again propel the blood. 
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SECT. VII. 
OF THE ARTERIES. 

§ 7 1 - 

-1 HE veffels which receive the blood 
immediately from the heart, and convey it to all 
the different and minute parts of the body, are 
called arteries. 

In their collective or aggregate dimenfions, they 
are lefs capacious than the veins ; but their texture 
is far more folid, more compact, very elaflic, and, 
as appears, from the experiments of Wintringham, 
remarkably ftrong. 

§ 7 2 - 

They are compofed of three membranous ftrata, 
or coats. 

I. Of an external, which Haller called a true 
cellular coat, Albinus a nervous, Vefalius a carti- 
laginous, others a tendinous, &c. ■ It confifts of 
condenfed cellular membrane, externally more lax, 
but becoming by degrees more compact, as you 
advance nearer to its internal furface, where it 
is overfpread with numerous fmall blood veffels. 

To 
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To this coat the artery appears to be chiefly in- 
debted for its tone and elafticity. 

II. The fecond or middle ftratum, is compofed 
of tranfverfe fibres, affuming a lunated or falciform 
figure and direction ; its fubftance has a fielhy ap- 
pearance, from whence it has been called the 
mufcular coat, and in it the vital energy of the 
arteries appears in a very particular manner, to 
refide. 

III. The laft and mod internal coat, is a mem- 
brane of an extremely frnooth and poliflied furface, 
which ferves as a lining to the cavity of the artery. 

In the trunks and larger branches of the arte- 
ries, thefe coats may be diitinc'tly obferved ; but 
they are lefs evident in the more minute ramifica- 
tions. 

§ 73- 
All the arterial branches in the human body 
take their origin from either one or the other of 
two leading trunks. 

Theyf/y? of thefe trunks is the pulmonary artery, 
which, riling from the anterior ventricle of the 
heart, paffes into the lungs. 

D 4 Tli! 
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The fecond is the aorta, which rifes from the 
pdfterior ventricle of the heart, and moots its 
ramifications into every part of the fyftem. 

Thefe trunks are divided into branches, which 
again undergo farther and more minute fubdl- 
vifions, 

§ 74- 

An opinion has been conceived and propa- 
gated as an eftablifhed truth, that, throughout 
the whole fanguiferous fyftem, the aggregate capa- 
city of all the branches, taken together, is fuperior 
to that of the trunk from which fuch branches 
directly originate. I fear, however, that the au- 
thors of this opinion have expreffed themfelves 
on this fubjeft in terms by far too genera!, and 
have fometimes even confounded the meafure of 
the diameter of vefTels, with that of their area. In 
my inveftigations and inquiries on this fubjecr, I 
did not truft to the refult of a fingle experiment, 
nor did I confine my experiments to vefiels filled 
with wax, which, however improper, were the 
only kind ufed by fome celebrated phyfiolog'fts, 
in their attempts to afcertain the matter now under 
confideration ; but, as the nature and importance 
of the fubjecr, evidently demanded, I made my 
experiments and obfervations on the found and 

tltered velTels of fubje&s recently dead. I took, 
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for example, that namelefs trunk from which the 
right carotid and fubclavian arteries diverge as 
branches, and alfo the brachial trunk, together 
with its branches, the radial and cubital arter'es, 
and having formed a rectangular triangle, from 
the diameter of the trunk and the diameters of its 
appended ramifications, I found, from the well 
known theorem of Pythagoras, that the fquare 
of the hypothenufe was equal to the fura of the 
fquares of the bafe and perpendicular. 

Indeed, in arteries of the fmallefl: orders, Haller 
himfelf acknowledged that the capacity of the 
trunks is greater than that of their ramifications ; 
fo that, at lead, the common calculation does not 
apply univerfally, bar, (if it be indeed ever admif- 
fible), mufl: be reftri&ed to a very few orders of 
veffels. 

§ 75- 
Each trunk and ramification, feparately confi- 
dered, have been cemmcnly believed to poffefs 
a conical figure, the bafe, or that part next to 
the heart, being fuppofed mere capacious than 
the oppofite extremity. This opinion appears 
however to be hypothetical : for, whoever will 
take the trouble of examining the arteries with 
accuracy and attention, will find their figure to be 
perfectly cylindrical :. indeed, on the other hand, 

there 
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there are not wanting inftances of fome arteries 
which in their progrefs rather widen and expand, 
fuch, for example, are the mammarise internee, or 
internal mammaries, and even the arch of the 
aorta itfelf is more contracted at its bafe than at 
its apex or top. All arteries, efpecially thofc of 
the larger orders, appear to be a little dilated and 
enlarged, ju(r before their divifion into branches. 

§ 7G- 

The number of orders, formed by the divifions 
of the main arterial trunk into die progreffive 
feries of uniformly decreafing ramifications, from 
its firit origin at the heart, to its final termination 
in the extreme capillaries, cannot poffibly be uni- 
verfally afcertained and eftablifhed as a general 
and unvarying refult. The truth of this pofitiou 
will be obvious to any one who confiders, that in 
the different parts of the body, efpecially in the 
vifcera, the arteries are fubjecr. to great variety 
with refpeft to their divifions ; and that, on this 
account, they fometiines form more, fometimes 
fewer orders of veffels, previoufly to their fepa- 
ration into evanefcent capillaries. 

Hence the difaereement of authors who have 
attempted to amufe themfelves with calculations 
of this kind. Thus, for example, Keil eftimated 
the number of the orders of arteries at fifty, while 

' Haller 
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Haller contended that they amount to no more 
than twenty. 

§ 77- 

After numerous divifions of this kind, and va- 
rious anaftomofes, by which the neighbouring 
branches of arteries communicate with each other, 
they at length arrive at their final terminations, 
which are completely continuous with, or which 
fairly open into, the origins of veins ; fo that, 
their route being uninterrupted, they are reflected 
from extremities that can fcarcely be difcerned., 
and thus converted into thofe returning veffels, by 
which the blood, lately arterial, but now become 
venous, is conveyed back again to the heart. 

S 7S. 

But although this complete continuity of the 
arteries and veins be fo extremely evident in nu- 
merous parts of the body, as to be obvious even 
to the naked eye, yet it ftiil remains a matter of 
doubt, whether this be the only and exclufive 
mode, in which arteries communicate with veins, 
or whether there may not be, at lead in certain 
parts of the fyftern, an intermediate and parenchy- 
matous fubftance, which receives the blood from 
the terminations of the arteries, and again depo- 
sits it in the incipient mouths of the veins ? 

There 
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There occur certain phenomena, fuch for ex- 
ample, as erections of the penis, and the common 
phenomenon of bluming, which render the ex- 
igence of fuch a connecting medium between 
thofe two kinds of veiTels, at lead not improbable. 

S 79. 

There are, again, veflels of a nature evidently 
different from thofe already fpoken of, which ap- 
pear to arife every where from the fmaller arte- 
rial branches ; thefe veflels conflfl: chiefly of two 
kinds, namely, the ferous, which are fo narrow 
not to be able in a healthy fubjedt to admit the 
globules of the cruor, but only to receive the 
thinner fluid or vehicle in which thofe globules 
fwim (§ 69.) ; and the fecreiory, which do not 
appear to attract any thing from the mafs of arte- 
rial blood, but fuch fpeciflc fluids as arc deftined 
for fecretion (§ 4.) 

§ 80. 

With regard to the former kind of veflels, 
:h we denominated /crews, it is neceffary to 
cbferve, that we do not mean by them the imagi- 
nary orders of yellow and of white veflels, fpoken 
of by Boerhaave, which appear to have been fan- 
cifully ccr.ccived, in conformity to the account 
euwenhoek of. his equally imaginary 
M conformation of the globules of the blood : 

nei. 
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wither do we mean the neuro-lymphatic vefTels 
of Vieuffen and Ferrein, of which thofe gentle- 
men fuppofed the vifcera to be in a great meafure 
compofed ; but which do not indeed appear to be 
any better founded than the preceding conjectures 
of Boerhaave and Leeuwenhoek. 

By the fcrons we mean thofe colourlefs vefTels 
which are never vifible, unlefs in certain cafes of 
violent inflammation, where the impetus of the 
blood is very powerful ; and indeed in fome parts 
of the body, even this energetic proctfs of nature 
is not of itfelf fufHciently powerful to bring them 
into view, unlefs they be dill farther dilated by 
means of an anatomical fyphon or injector : of this 
latter defcription are, for example, the vefTels of 
the cornea, which can fcarcely ever be filled with 
wax, unlefs in the dead bodies of fuch fubje&s as 
have died while labouring under a violent inflam- 
mation of the eyes. 

§ Si. 

The fecretory vefTels, on the other hand, appear 
to be different from thofe, and belong chiefly to 
the fecreting vifcera and conglomerate glands ; 
they can alfo be traced by means of a very fubtle 
injection, which, for inftance, when thrown with 
force into the artery of the parotid gland, flows 
out and efcapes through the duel of Stenonius. 

But 
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But on thefe veffels we will have a ftated oppor- 
tunity of being more pointed and particular in a 
fubfequent fection. 



SECT. VIII. 
OF THE VEINS WHICH CARRY BLOOD. 

§ 82. 

JL HAT blood, which, by means of the 
arteries has been dlftributed throughout every 
part of the fyftem, muft be conveyed back again 
to the heart through the medium of the veins. 

Thefe vefTels differ very widely from, the arte- 
ries, both in their fun&ions and ftru&ure : to this, 
however, veins of the fmalleft orders form an ex- 
ception, as their ftructure does not differ from that 
of arteries of the fame magnitude in fo wide and 
obvious a degree. 

§83. 

The veins (if we except the pulmonary fyftem) 
are more capacious in their collective or aggregate 
dimenfions than the arteries ; their ramifications 
are alfo more numerous j they are much more ir- 
regular in their courfes and modes of ramifying ; 

t heir 
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their texture is alfo much fofter than that of the 
arteries ; they are far lefs elaftic, but neverthelefs 
extremely tenacious, and capable of wonderful ex- 
panfion. 

§ 8 5 . 

Their coats are confiderably thinner than thofe 
of the arteries ; whence the blood which they 
contain appears in fome meafure through them ; 
they are alfo lefs numerous, being no more than 
a certain cellular covering, fomewhat refembling 
what has been called the nervous coat of the ar- 
teries, and an internal membrane of a very exqui- 
fite polim, fimilar to that with which the arteries 
are lined. 

•No part of the venous fyftem is furnifhed with 
mufcular fibres, except the larger trunks near the 
heart. 

§86. 
In by far the greater number of the larger 
veins, fuch, for example, as exceed in their dia- 
meter the twelfth part of an inch, this internal 
membrane forms, by its foldings, an immenfe num- 
ber of valves of the mod beautiful ftruclure, ex- 
ceedingly pliant or moveable, and exhibiting the 
appearance of fmall facks : they are, for the mod: 
part, fimplc and alone, frequently however, ar- 
1 ranged 
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ranged in pairs, and fometimes in triplets ; and 
are fo fituated and difpofed, that the bottom of 
the little fack points to the origin of the vein, 
while its mouth or orifice opens, and is directed 
towards the heart. 

Thofe fmall valves arc, neverthelefs, wanting in 
the veins, of certain part?, as in thofe of the ence- 
phalon, the lungs, &c. and in the whole fyftem of 
the vena potarum. 

§ 8 7 . 

The fmall ramifications of the veins (which 
would, indeed, with more propriety be called their 
radicles or little roots) form, by their junctions, 
larger branches, and thefe unite finally into igx 
leading trunks ; viz. the two vena cava, one cal- 
led the fuperior, the ether the inferior, and the 
four trunks of the pulmonary vein. 

The vena portaram alone exhibits one pheno* 
menon peculiar to itfelf. The trunk of that vein, 
on entering the liver is, after the manner of an 
artery, immediately divided into branches, the 
extreme ramifications of which become, at length, 
radicles to the inferior cava, and finally lofe them- 
felves in the bofom of that trunk. 

1 § 83. 
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§ 88. 

We need not, on the prefent occafion, again 
advert to the common, and by far too general, 
opinion, that the areas of the branches are more 
capacious than the area of the trunk from which 
they rife, nor yet to that refpe&ing the conigal 
figure of fmgle veffels, as what was faid on thofe 
fubje&s, when treating of the arteries (§ 74, 7$-), 
will apply with fufEcient precifion to the veins. 

There are alfo among the veins, a few examples 
of veffels being more capacious at a more remote 
diftance from the heart ; fuch, for inftance, is the 
njsr.a poplitea, where it paffes between the condyls 
of the os femoris. 

* What has been already faid, with regard to the 
final terminations of the arteries (§ jy, j8, 80.), 
may, by making fuch obvious and neceffary 
changes, as are adapted to the different nature 
and circumftances of our fubjeel:, be fitly applied 
to the origins of the veins. 
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SECT. IX. 

OF THE HEART. 

§ 89. 

1 HERE exifts, as we have already had 
occafion to obferve (§ 65), a two-fold communi- 
cation between the arteries and veins: one, for 
inftance, at the minute extremities of each kind of 
vefiels (§ Jj) ; and the other at the heart, their 
common fountain, in which the leading trunks of 
the whole fanguiferous fyftem meet. 

§ 9°- 
The heart is, as it were, the firfl active orgaa 
and moving fpring of the whole human machine, 
as it is by the perpetual and truly aflonifhing 
energy of this body, that the mofl important vital 
function, namely, the circulation of the blood, is 
performed, from fo early a date of our exiftence, 
as the fourth week after conception, down to the 
clofing period of tranfient life. 

§ 9 1 - 

This active organ, by its alternate dilatation 
and contraction, firfl receives and again ejects the 
blood in the following manner. Into the anterior 
venous finus, and its appendage, the anterior auri- 
cle 
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de of the heart, the blood is conveyed from the* 
whole body, by means of the two vena cava, viz.. 
the fuperior and inferior, and likewife from the 
fubftance of the heart itfelf, by means of the coro- 
nary veins, the common orifice of which is fur- 
nifhed with a valve of a peculiar ftruclure ; and 
from this auricle, it is again conducted into the 
correfponding ventricle of the fame fide. 

§ 9 2 - 
From this anterior ventricle (formerly called 
the right ventricle, in conformity to the fituation 
of the heart in brutes) the blood is thrown into 
the lungs through the pulmonary artery, which 
was called by the ancients vena arteriofa; from 
thence, by the four pulmonary veins, called in 
former times arteria venofa, it is conducted into 
a common finus, formed by their conflux, and 
thence again into the correfponding auricle ; thefe 
were once called the left, but are now more pro- 
perly named the pojierior, fmus and auricle. 

§ 93- 
From the pofterior auricle it pafles on to the 
ventricle of the fame fide, from whence it is diftri- 
buted, by means of the aorta, through the whole 
arterial fyftem appropriated to the other parts of 
the body, and by the coronary arteries, through 
the fubftance of the heart itfelf. 

E 2 § 94. 
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§ 94- 

The blood having patted from the extreme and 

ultimate branches of the arterial, into the incipient 
radicles of the venous fyjlem, re-enters the two 
venre cavre, (while that from the coronary arteries 
is alio returned by veins of the fame name), and 
thus the whole collective volume refumes again, 
and inceflantly continues, the fame circuitous route 
already defcribed. 

§ 95- 

This circular and regularly progreftive motion 
of the blood through the cavities of the heart, is 
powerfully directed, and the regurgitations of that 
fluid are completely prevented, by means of fmall 
valves, which furround and ferve as portals to the 
principal avenues which lead to the heart. Thefc 
valves are fituated on the margins, or extreme lips, 
of the ventricles which are adjacent to, and look 
towards, their correfponding finufes, and alfo at 
the mouths of the two great arterial canals leading 
out of thofe ventricles. 

§ 9 6. 

Thus a fmall venous ring or tendon, which 
forms a partition between the anterior finus and 
ventricle, defcending into the cavity of the latter, 
feparates into three fmall valves of a tendinous 
appearance, each one of which was formerly be- 
lieved to divide again into three apices or points, 

from 
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from whence they received the name of valvula 
triglochines or trkufpides. Thefe valves are con- 
ne&ed at their points to fiefhy columns, common- 
ly called mufciili papillares. 

§ 97- 

In like manner another fmall ring of the fame 
kind, which conllitutes a partition between the 
pofterior firms and ventricle, is alfo divided into 
two fmall valves, which, from a certain fuppofed 
refemblance to 2l facer dotal mitre, have been called 
■valvules, mit rales, 

§98. 

At the entrance into the pulmonary artery, as 
alfo at the mouth of the aorta, are fituated, in an 
annular or circular pofirion, three valves much 
(mailer indeed than thofe already defcrihed, but 
of a very elegant and beautiful figure and appear- 
ance, and furnifked with flefhy fibres ; thefe have 
been called valvula femilunares or figmoides. 

§ 99- 

Now it evidently appears, that by means of 

thefe different kinds of fmall valves, fufficient pro- 
vifion is made againfl the irregular, confuted and 
retrograde movement of the blood. They eafily 
yield, and afford a paffage to the biood when ad- 
vancing regularly forward in the cflablifhcd courfe 
E 1 of 
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of its circulation. But they prevent the regurgi- 
tation of this fluid, by becoming, in confequence 
of its refluent effort, fully expanded like the fwell- 
ing of a well-filled fail, and thus completely clofing 
the orifices round which they are arranged. 

§ ioo. 
The valve of Euftachius which, in the fcetal 
Hate, is ftretched like a curtain acrofs the mouth 
of the afcending cava, becomes after birth (foonei; 
or later in different fubje&s) fo gradually oblite- 
rated for the mod part, as to be rendered wholly 
unfit for the execution of its former functions ; 
neither indeed does the fyflem ftand any longer in 
need of it, as a paffage is now opened and prepa- 
red for the blood through the lungs, and its re- 
turn from thofe vifcera prevented by the femi lu- 
nar valves already fpoken of, and as each fubfe- 
quent column of blood, prefling from behind, mufl 
purfue the fame route with that immediately pre- 
ceding it. But as it does fometimes notwithftand- 
ing happen, that the paffage of the blocd from 
the right fide of the heart into the lungs is by 
lome means obftrucled, we then learn from the 
preternatural pulfation obfervable in the fuperior 
cava, that the blood is repelled in a retrograde di- 
rection from the right finus into the two adjoining 
great venous trunks. 

§ :oc. 
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§ ioi. 

It is a point of controverfy, whether or not the 
femilunar valves fuffer the ventricles to be perfeft- 
}y and completely evacuated, or whether they do 
not rather by means of their expanfion intercept 
a part of the blood in its efcape from thofe cavi- 
ties, and thus force it to take in fome mcafure a re- 
trograde courfe. 

Obfervations made on frogs, and even on the 
minute heart of the nafcent chick, prove that in «* 
thofe animals the heart is indeed completely eva- 
cuated ; but whether or not the fame thing takes 
place in man himfelf, when in a found ftate of 
health, is not yet clearly afcertained ; if, however, 
it be admiffible, in phyfiological difcuffions to fpe- 
culate and draw conclufions from the flru&ure and 
mechanifm of thofe valves themfelves, as they ap- 
pear on the dhTection of the heart, the contrary 
opinion appears the raoft probable. 

§ T02. 

The texture of the heart is altogether fingular, 
and peculiar to that organ. Ic is indeed flciliy, 
but remarkably clofe and compact, and widely dif- 
ferent from the common conftimrion and appear- 
ance of raufclcs. 

E 4 It 
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It is compofed of fmall bundles of fibres, more 
or lefs oblique, frequently ramifying in a fingular 
manner, contorted and wound fpirally in diverfi- 
f;ed and truly flrange directions ; thefe fibres lie 
over, and reft on, each other in certain orders of 
ftrata, they are intermingled and clofely knit to- 
gether in the feptum which feparates the two ven- 
tricles, and are fattened and firmly connected at 
the bafis of thofe ventricles by four cartilaginous 
rings or bands, which (according to the accurate 
unravelling and developement of the whole fibrous 
texture of the heart, lately executed by the inde- 
fatigable and illuftrious Wolff), appear to ferve as 
a (lay and fupport to the Jtefljy Jirudare of the 
ventricles, and alfo to feparate and diftinguifh it 
from the fibres of the finufes. 

§ 103. 

Thofe flefliy fibres are every where overfpread 
with an infinitude of fmall nervous ramifications 
of extreme foftnefs, but they are more particularly 
fupplied with'fuch an immenfe apparatus of blood 
veffels, arifing from, and belonging to, the coro- 
nary arteries and veins, that Ruyfch has declared 
in his writings, that the whole fabric of the heart 
appears to be compofed folely of fanguifcrous 

■■?., 

§ 104' 
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§ 104. 



By means of the foregoing ftructure (§ 90. 
feq.) and texture (§ 101. feq.) the heart is fitted 
for the performance of thofe perpetual and uni- 
formly equable movements, which return in fuch 
general order, that the preliminary appendices 
and ventricles themfelves, are alternately contrac- 
ted and relaxed^ or perform, in alternate times, 
thofe motions, called in phyfiological language, 
fyftole and diajlolc. 

§ 105- 

With fuch definitude do they preferve this har- 
monious order in their routine of contraction and 
dilatation, that as foon as the appendices contract 
themfelves, to propel the blood, returning from 
the lungs and vencc cavae, into the ventricles, 
thefe latter are at the fame inftant relaxed and 
fitted to receive the fame advancing wave of 
blood ; but in the fubfequent and next moment, 
when it is the point of time for the ventricles, 
now recently filled, to contract and force the blood 
into the two arterial trunks, the appendices are 
again relaxed, and their mouths rendered patulous 
for the purpofe of drinking in a frefh tide of ve- 
nous bipod as it rolls on in its ufual courfe. 

$ 106. 
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§ 106. 
This fyftole of the ventricles, which is fuppofed 
to confume about one third part of the whole time 
of the heart's puliation, is performed in fuch a 
manner, that the exterior fides of thofe cavities 
are approximated and contracted towards the in- 
termediate feptum which feparates the right ven- 
tricle from the left ; which contraction, efpecially 
if we attend to the conical figure of thofe cavities, 
appears fully fufficient to evacuate them of their 
contents. 

But befides this approximation of the lateral 
parts of the heart towards each other, the apex 
of that organ is, during its fyftolic motion, con- 
tracted towards, and brought nearer to its bafis ; 
as has been frequently obfcrved not only in the 
inferior animals both of cold*, and ivarm blood, 
but even in man himfelf, while in a living ftatef. 

* I have not in the live-diffcctioa of any animal difcover- 
ed the heart more evidently fhortened, during its fyftolic 
motion, than in that of coluber vairlx or water ferpent. 
Throughout the forefts in the neighbourhood of our city, 
this fpecies of ferpent may be fometimes found four feet in 
length. Having taken one of thefe animals and fuljecled it 
in a living ftate to the anatomic knife, I obferved that the 
length of its heart during the diaftolic, exceeded its length 
during the fyftolic motion, at leaft the fpace of two lines. 

f It does not, however, appear that this diminution of 

the longitude of the heart during its fyftolic metier, is an ab- 

4- folute 
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An argument feemlngly in favour of a contrary 
opinion has been derived from, and founded in, 
vulgar experience, from which it appears that the 
apex of the heart ftrik.es, during its fyftoiic mo- 
tion, againft the left mamma or breaft, and feems 
therefore to be rather elongated than contracted 
and ihorrened ; this apparently conclufive argu- 
ment will however have no weight with one who 
confiders, that thofe fenfible percuflions or ftrokes 
cf the heart are to be attributed as well to the im- 
petus of the venous blood miking into the appen- 
dices of that organ, as to that of the arterial blood 
forcibly ejected from its ventricles ; by both which 
fources of propulfion the whole heart is carried 
towards and impinged againft that region of the 
ribs. 

§ I 07. 
The impetus, which is by this fyftoiic contrac- 
tion of the heart imparted to the blood, is com- 

folute condition of life. I am led to- the adoption of this 
opinion from a variety of obfervations made on the heart of 
a duck, in a grtat portion of which a complete oflification 
had taken place. This heart was depofited in my anatomi- 
cal collection by my very liberal and worthy frier.d C. F. Mi- 
chaelis, and is marked by completely oinficd ftris running 
from itsbafe to its apex. On its fides, however, it was Hill 
furnifhed with fleftry fubftance fuflicicnt to continue the late- 
ral motion of its ventricles, and thtis preferve the circulation 
pi 'he blood. 

municatcd 
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municated to the arterial fyftem, receiving the 
blood, in fuch a manner, that every fyftole of the 
heart may be plainly perceived in fuch arteries of 
the other parts of the body as can be felt by the 
touch, (of which description are all thofe that ex- 
ceed in their diameters the fixth part of a line), 
and likewife in fuch other arteries as can by any 
means whatever have their pulfations rendered 
obvious to the fenfes : this can be eafily eiFtcted, 
for example, in the internal ear or eye, in either 
of which a lingular kind of motion can be excited 
and rendered fenfible, which (as well as the fame 
kind of throbbing or pulfatory motion fo percep- 
tible in the other pans of the arterial fyftem) is 
called the diajlole of the arteries : of this diaftolic 
motion we mall have an opportunity to fpeak en 
a future occafion, at which time we will take up 
the inquiry, whether or not it is to be attributed 
folely to the action of the arteries themfelves, or 
derives its exigence from fome other Source. 

§ 108. 
In whatever manner this point may be deter- 
mined, one thing we learn from experience, the 
fureft guide to truth, viz. that in a healthy Sub- 
ject, what is called the pulfe of the arteries, it 
precifely Synchronous with, and perfectly corres- 
pondent to, the motions of the heart ; and like- 
wife in a morbid ihtermiflion of the puiSe, the 
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heart and arteries dill harmonize in their a£tion, 
by ceafing from, and again commencing, motion 
at precifely the fame moments. 

§ 109. 
The frequency of the pulfations of the human 
heart in a healthy Hate, is extremely different in 
different fubje&s. This diverfity arifes principally 
from diverfity in point of age, but partially alfo 
from other conditions of the fyftem, which at any 
and every period of life conftitute the health pro- 
per to each individual ; fo that it is not poffble 
to afcertain and eftablilh, on this fubjeel:, any cer- 
tain and definite rule. It may neverthelefs be pro- 
per to mention the general refult of my observa- 
tions (made in our own climate) on the frequency 
of the pulfe in the different periods of human life. 

In the firft days after birth I have generally 
found the pulfations cf the heart of the tender in- 
fant, while found afleep, amount to about 140 in 
the fpace of a minute. 

At the expiration of the firft year, they amount 
to 124 in a minute. 

At the end of the fecond year to about no. 

At the end of the third year to about 96, &c. 

At 
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At that period in which the firfl: fet of teeth, 
ofuaily called the milk-teeth, drop out, the pulfa- 
tions of the heart amount to 86 in a minute. 

At the age of puberty to about 8o. 

In the prime of life, or at the period of man- 
hood, to about j$. 

And to about 6o at the fixtieth year of human 
life. 

In fubje&s ftill farther advanced in years, I have 
fcarcely found two in whom the number or pulfa- 
tions were the fame, at the fame period of old 

age. 

§ no. 
All other circumftances being alike, the pulfa- 
tions of the heart are more frequent in females 
rhan in males. 

If proper and neceflary allowance be made for 
the habit of body, they are lefs frequent in men 
uncommonly tall, than in fuch as are rather low. 
This circumflance I have afcertained to be a truth 
by comparative obfervations made on the pulfes 
of dwarfs, and giants or men remarkably large. 

§ I* 1 * 
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§ l"« 

On the fubject of thofe varieties in the pulfe, 
occafioned by extraneous circumftances, vulgarly 
called non-naturals, it is neceffary to obferve, that 
a cold climate produces a flow pulfe ; thus, for 
inftance, the heart -of a Greenlander when in 
perfett health, does not pulfate oftner than from 
thirty to forty times in a minute. 

But it is an obfervation as common as it is 
true, that the pulfe becomes more frequent after 
the taking in of aliment, and after an emiflion of 
femen. The fame effect is alfo produced on 'the 
pulfe by a want of fleep, by bodily exercife, or 
by paihons of the mind. 

§ 112. 
The foregoing obfervations relate to the na- 
tural or healthy pulfe, in the consideration of 
which it feems more confident, and agreeable to 
nature, to direct, our views to the heart, as its cx- 
clufive fource, than to the arteries, on which 
phyfiologifts have ufually fixed their attention 
when engaged in the inveftigation of this fubject 

In this inceffant routine, the heart continues its 
pulfations, down to the extreme glimmerings of 
life's perifhable flame ; and even then, all its parts 
«lo not ceafs from action at the fame moment, 

but 
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but it is the prerogative of the right ventridc 
with its appendices, the right auricle and finous, 
furvive the left ventricle, and its appendices. 

This may be fufliciently illuflrated in the fol- 
lowing manner : After the laft act. of expiration, 
the lungs now in a collapfed flate, can no longer 
admit the blood to flow through them in its cuf- 
tomary channel, while at the fame time that wave 
of blood which they have juft returned to the left 
fide of the heart, is from thence forceably expel- 
led through the aorta, and thus urges forward by 
a vis a tergo the advancing column of venous 
blood : from this combination and concurrence 
of circumftances, the blood returning with preci- 
pitation and impetuofity, rufhes violently into the 
appendices and ventricle on the right fide of the 
heart, in confequeuce of which the parietes of 
thofe cavities are thrown into convulfive efforts, 
and thus continue to be agitated, for fome time, 
after the left fide of that organ is completely de- 
prived of ail vital motion. 

§ 113- 
From a knowledge cf this fact, viz. that 

during the lad vital efforts of declining nature, 

the blood is propelled into the cavities on the 

right fide of the heart, we deduce, with the ut- 

nioft eafe, the caufc of that ftate of depletion in 

i which 
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which the larger arteries are found after death. 
To the fame caufe alfo Weifs, and after him the 
illuftrious Sabatier, were defirous of attributing 
the fuperior fize of the cavities on the right, to 
that of thofe on the left, fide of the heart, efps- 
cially in the corpfe of an adult fubjeft. 

§ "4- 

The whole of this motion of the heart, which 

has been the fubjedT: of the preceding obferva- 
tions, is to a very confiderable degree limited and 
directed by the pericardium, in which the heart 
loofely hangs, and by which it is completely en- 
clofed as in the walls of a prifon. 

The pericardium is a membranous fac, confid- 
erably capacious, and accommodated to the figure 
of the heart which it enclofes. It takes its origin 
from the membranes conflituting the mediaftinum, 
and although, from its finenefs, it may appear fome- 
what tender, yet we learn from the experiments 
of Wintrjngham, that it is fo very tenacious and 
firm, as far to exceed in ftrength all other mem- 
branes of a fimilar nature in the human body. 

That the pericardium is a part of the firft 

importance in the animal economy, we fafely 

infer from this fingle circumftance, namely, that 

throughout all clafifes of animals poflefiing red 

vol. i. F blood, 
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blood, it is found as conftantly and uniformly ex- 
ifting as the heart itfelf ; and records do not fur- 
nifli more than one or two examples of the human 
heart having been found completely deftitute of a 
pericardium. Thefe fingular examples of fuch an 
unnatural ftatc of the heart are recorded in the 
writings of Dinkier. 

§ "5- 
The internal furface of the pericardium is kept 
conftantly humid by a dew-like ferous effufion, 
which appears to exhale from the fmall arteries 
of the heart itfelf. 

In like manner a fluid, of a fimilar nature, ap- 
pears to tranfude into the very cavities of the 
heart, and to moiften and lubricate their furround- 
ing parietes or walls. 

In either cafe the effufion during the healthy 
flate of the part is of a ferous nature, and not ac- 
companied by any real lymph, unlefs the heart be 
labouring under inflammation ; but when this or- 
gan becomes the feat of an inflammatory affection, 
then genuine lymph tranfudes, giving rife, on the 
external fuperfkies of the heart, to fine filaments 
of a hair-like appearance, together with thofe 
preternatural portions of cellular membrane, 
which in fuch cafes connect the heart to the 

pericardium, 
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pericardium, but on the interior furfaces of the 
cavities themfelves producing excrefcences of a 
truly polypous nature. (3 19O 



SECT. X. 



OF THE POWERS BY WHICH THE BLOOD IS 
KEPT IN MOTION. 

§ "6. 

XTAVING thus completed the confid- 
eration of the organs in which the blood is con- 
tained, we now pafs on to take a view of the 
powers, by which thofe organs are qualified and 
fully prepared to keep that vital fluid in motion. 

Let us, in the firft place, take an attentive and 
accurate furvey of thofe powers which refide in 
the heart itfelf, and which ought, without doubt, 
to be confidered as by far the mod active and ef- 
fential in the great bufinefs of circulation : we 
will then proceed to confider what may be called 
the fecondary and affiftant powers, which we will 
alfo find of high importance in the animal econo- 
my, from the concurrent and effective aid which 
they afford to the action of the heart. 

F 2 § 117. 
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§ 117- 

It will at firfl: view appear obvious to even the 

mod fuperficial obferver, that it is a matter of 
Herculean difficulty indeed, either to afcertain by 
accurate calculation the force of action exerted 
by the heart, or to determine with precifion the 
quantity of blood thrown into the aorta by that 
organ at each pulfation ; neither will the fpecula- 
tive phyfiologift find himfelf befet with difficulties 
of lefs moment, when he attempts to afcertain and 
eftabliih with deflnitude, either the diftance to 
which each projected wave of blood is carried by 
the impetus it receives from the heart alone, or 
yet the celerity with which fuch wave rolls for- 
ward ; but he will be furrounded with difficulties, 
(till encreafing at each advancing .ftep, in his at- 
tempts to render a jufl: flatement and accurate ac- 
count of all fuch obftacles as oppofe, and thus 
greatly diminifh the effects of the force exerted 
by the heart, in its action on the circulating mafs 
of fluids. 

§ 1.8. 

x\. certain eftimation may neverthelefs be formed 
of the power of the heart, by collecting and com- 
paring the mod probable conjectures which have 
appeared on the above points of phyfiological fpe- 
culation. Thus for inflance, if we fuppofe the 
whole mafs of blood to amount at a mean rate to 

33 
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33 pounds, /. e. 396 ounces (§ 23), and eftima*e 
the number of pulfations at ■/$ in a minute, i. e. 
4500 every hour (§ 109) ; and further, if we 
adopt the opinion that at each fyflole the left ven- 
tricle ejects two ounces of blood, it will then fol- 
low, that during the courfe of every hour the 
weight of the whole volume of blood makes ii\ 
complete tranfitions through the heart. We may 
alfo form a tolerable conception and eftimation 
of the impetus with which the circulating blood 
is propelled from the left ventricle of the heart, 
by obferving with what aftonifhing violence, and 
to what a confiderable height, the blood fpouts 
from one of the larger arteries when wounded in 
the neighbourhood of the heart. Thus, from 
the wounded carotid of an adult fubjecl, I have 
feen the blood, during a few of the firft: contrac- 
tions of the heart after the accident, mount in 
jets to the height of at lead five feet. 

§ 119. 

But when we inflitute an enquiry for the dif- 
covery of thofe unfailing fountains or fprings, 
which fupply the heart with a force fo powerful, 
and at the fame time fo uninterrupted and lading, 
that which firfl attracts our attention, as being 
foremoft both in point of time and importance is 
its irritability, (§ 44). This vital energy, as has 
been already evinced (§ 90), is much longer pof- 
F 3 fefftd 
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fefTed by the heart, than by any other mufcular 
part in the whole human body. 

That the parietes, or walls themfeves of the 
cavities, are irritated and excited to contract by 
reiterated impreflions from the circulating waves 
of blood, is man i fed from a well known experiment 
of the illuftrious Haller. From this celebrated 
experiment, of that indefatigable phyfiologift and 
acute philofopher, it appears, that he could at 
pleafure grant, either to the right or left fide of 
the heart, the prerogative of a more protracted 
vital motion, (/'. e. of longer life) accordingly as 
he firfl deprived the one fide or the other of its 
peculiar ftimulus, the blood*. 

§ 1 20. 
When the proportional quantity of the blood 
is well adjufted to the fize of the containing veffels, 
and its quality uncontaminated by any morbid 
change, its action on the heart, and the re-aftion 
of that organ again on the blood, proceed with 
fuch an equable, regular and happy facility, that, 
when in a (late of red, we are fcarccly fenfible of 
the circulation of this vital fluid, which is the kind 
^ and conftant difpenfer of life and vigour to every 
part of our bodies. 

* See Haller " De motu cordis a ftimulo nato," in 
Commentar. Soc. Scient. Goettingens, torn. i. 

But 
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But if the circulating volume of blood be either 
too abundant, or preternaturally fcanty, but efpe- 
cially if this vital fluid be contaminated by the 
admixture of any foreign fubftance, as noxious 
miafmata, air in an elaftic (late, or poifons in- 
jected into the veins, &c. the heart, either roufed 
immediately into exceflive action, or deprefled to 
the oppofite extreme of proftration and debility, 
continues no longer fit for the falutary difchargc 
of its important function, but falls into motions 
convulfive, irregular, and very widely different 
from the equable tenor of its healthy action. Fo- 
reign fubflances of the fame kind, as air blown 
into the veins, &c. are alfo fometimes able to 
roufe again, and excite to motion, the heart of an 
"animal recently dead, 

§ 121. 

It has been a point of controverfy, even in very 
modern times, whether this extreme irritability of 
the heart be eflentially inherent in its own fub- 
ftance, or if it be not rather adventitious, and de- 
rived, as fome celebrated characters would induce 
the world to believe, from the myfterious influence 
of the nerves ? We will hereafter have a fit oppor- 
tunity of declaring our fentiments refpecting the 
whole of this controverfy, when we come to con- 
fider the doctrine of mufcular irritability, under 
which head, this fubject of inquiry mod naturally 
F 4 falls. 
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falls. On the prefent occafion it may fuffice to 
obferve, that I am daily more and more convinced, 
that irritability is a fpecies of vital energy altoge- 
ther peculiar in its nature, belonging exclufively 
to mufcular fibres, and completely diftinft from 
the vis nervea (§ 34, 45.) But, on the other 
hand, it is no lefs evident and incontrovertible, 
that the nerves do alfo poffefs a very powerful in- 
fluence and command over the action of the heart : 
this we learn, as well from the peculiar habit and 
appearance of the cardiac nerves, from their foft- 
nefs, their defect of covering, and their fingular 
difpofition and arrangement, as from the aflonifh- 
ing confent cf the heart with by far the greater 
number of the functions of the human body, even 
with thofe of the mod oppofite nature. In testi- 
mony of the reality of this confent, it may be 
fufficient barely to mention, the fudden and tran- 
fient fympathy which, even in a healthy fubject, 
exifts between all the pafhons of the mind and 
the heart, together with that, which, in a great 
many fpecies of difeafe, manifefh itfelf between 
this organ and the prima vice. 

§ 122. 

Bur, bendes ihofe vital energies of the heart, 

it pofTeffes alfo another power, arifmg out of its 

mechanical ftructure, which appears to contribute 

not a little towards carrying on the circulation of 

the 
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the blood. The cavities of this organ being 
clofely contracted, in the time of its fyftole, and 
the blood by this means completely expelled, a 
vacuum is thus produced, into which, on the prin- 
ciples of the well known law of derivation, the 
neighbouring blood mud of neceffiry flow ; for, as 
the valves prevent the regurgitation of the wave 
juft ejected, it follows of courfe, that the cavities 
of the heart muir. then drink in, and fwallow down, 
with rapidity, the blood advancing in the trunks 
of the veins. 

§ 123. 

We proceed now to enquire, whether or not, 
any of the other organs through which the blood 
palTes, befides the heart itfelf, are furnifhed with 
powers contributary to the continuance of the 
circulation of that fluid. Judging from firft prin- 
ciples, or a priori,, as it is termed, we are led to 
fufpedt that fuch powers do exift ; for it appears 
hardly probable, that the wifdom of nature has 
entrufted fo important a function, on which the 
life of fanguiferous animals immediately depends, 
to one organ only, the faults and defects of which 
might, in fuch cafe, with too much facility, be 
attended with fatal confequences. But, reafoning 
a pojieriori, as they term it, i. e. from actual ob- 
fervations, made on the animal economy, we are 
furnilhed with numerous facts fufficient to eftabliih, 

beyond 
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beyond a doubt, the exiftence of fuch poweis, 
which we may therefore term fecondary powers, 
and which are able, not only to aid the action of 
the heart, but, in fome cafes, to compenfate for 
almofl the complete abfence of the influence of 
that important organ. A finking inflance of this 
nature, is the continued motion of the blood, in 
certain parts of the body, on which the power of 
the heart can have but very little effect, if indeed 
it can extend to them at all : this phenomenon is 
obfervable, as well in the venous fyflem of the 
liver, as in the placenta of the uterus ; not to 
mention numerous inftances of foetufes having 
been born, without the fmaliefl veftige of a heart. 

§ 124. 
Of thefe fecondary powers, the firffc to be men- 
tioned is, the funclions of the arteries, the influ- 
ence of which, in promoting and continuing the 
circulation of the blood, appears to be, indeed, 
very confiderable ; although the true principles 
and mode of their action, on this fluid, have not 
yet been fully developed and eftablifhed. 

Speaking in general terms, there exifls a very 
confiderable refemblance between the arteries and 
the heart itfelf: that the arteries, for example, 
have a tnufcular coat, is a fact of the utmofl pub- 
licly (§ 72.) 

That 
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That they alfo poflefs irritability, has been very 
generally known, fince the famous experiments of 
the illuftrious Verfchuir. 

And, further, as the afpect. or difpofition of the 
cardiac nerves on the heart itfelf is truly lingular, 
thus alfo the larger branches of the arteries are, 
here and there, furrounded with aftonifhing reti- 
cular intertextures of foft nerves. 

§ 125. 
Finally, It is well known to every one that the 
arteries pulfate, and that indeed with fuch vehe- 
mence and force, that if we fuffer one of our legs 
to lie over the other knee, the pulfations of the 
popliteal artery are fufficient to elevate in a fub- 
fultory manner, the fuperincumbent leg not only 
alone, but even with a very coniiderable weight 
appended to it. Indeed for a long time paft, both 
a fyftolic contraction and diaftolic relaxation have 
been attributed to the arteries, which motions 
have been faid to correfpond and harmonize with 
the alternate contractions and dilatations of the 
ventircles of the heart. 

Though the truth of this lad propofition is 
generally believed to be eftabliflicd and confirmed 
by the fimple teftimony of the fenfes themfelves, 
the fubjeft is neverthelefs (till embarrailed with 

various 
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various doubts and difficulties: thefe difficulties 
immediately rife to view, when it is alked, 
whether this vibrating or pulfatory morion, 
which is felt on examination by the finger, is to 
be attributed to the inherent energy of the ar- 
teries, or to the impulfe of the heart ; and 
whether the whole motion of the arteries does 
not depend folely on the impetus with which the 
blood is projected into the aorta, and thus im- 
pinges againft the fides of that tube, and its rami- 
fications ? 

DhTeclions of living animals have not been fuf- 
ficicnt to decide this controversy. For it fome- 
times happens that during the live-difle&ions of 
warm blooded animals you may difcover the lar- 
ger arteries pulfating, while at other times again 
they appear in a (late of complete reft. In man 
himfelf, while in the enjoyment of vitality, I had 
once an occafional opportunity of obferving the 
neighbouring trunks of the aorta and pulmonary 
artery, to be perfectly deftitute of all motion ; 
but it fhould not be forgotten, that this phenome- 
non appeared in a cafe of lnonftrous or preterna- 
tural formation of the parts. There are alfo ar- 
teries which we fometimes feci in a ftate of violent 
puliation, and which we neverthelefs know, from 
omy, are, in confluence of their fituation, 
jil immoveable; of this we have an example 

in 
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in the cerebral carotid, where it palles through 
the canal of the os petrofum. 

§ 126. 
When all circumftances relative to this fubjecl 
are impartially weighed and difpafllonately confi- 
dered, this appears to be the refalt, viz. that the 
diqfiok ol" the larger arteries takes place in confe- 
quence of their peculiar nature, and is to be attri- 
buted to the impetus of the blood ruming for- 
cibly into them, and expanding their coats or tu- 
nics, which, by means of their elafticity, imme- 
diately return again to their natural dimensions. 
To the fame impiilfe alfo fhould be attributed 
that lateral or curving motion of their axes, 
which may frequently be obferved in the larger 
arteries when they run in a ferpentine direction, 
and lie embedded in foft cellular membrane. 

But in a found Hate of the fyftem, We contend 
that the arteries fcarcely exhibit any unequivocal 
proofs of a true fyjiole, i. e. they do not by a ge- 
nuine contraction recede from their natural, to 
/mailer dimenfions, as long as the heart is adequate 
to the due performance of its momentous func- 
tion ; but although it be certain, that the arte. 
do not a'ways, yet we acknowledge that they do 
fometimes, exhibit and exereife a power of real 
contraction : thus for inflance, v. heart is 

deficient 
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deficient in its aclion in confequence of labouring 
under either a morbid oflification, or fome other 
fpecies of difeafe, it is probable that then the 
duties of this important organ devolve on, and 
are difcharged by, the arteries, and that the 
blood is thus kept in motion by the vital energy 
of thofe animated tubes. 

§ I2 7 . 
As it has been the decided opinion of feveral 
celebrated phyfiologifts, efpecially the famous 
Whytt, that the powers of the heart cannot pof- 
fibly extend their influence to blood-veflels of the 
fmallefl order, as, for example, to the extreme 
terminations of the arteries, and to the incipient 
radicles of the veins ; they have therefore attri- 
buted the motion of the blood, in that part of the 
fyflem, to a certain ofcillatory aftion of thofe mi- 
nute veflfels themfelves, by the help of which their 
contents are propelled forward : and this fame vi- 
bratory motion they have alfo applied, with a 
great deal of ingenuity, to explain and demon- 
strate the nature of inflammation, &c. 

There are indeed a variety of phenomena, as 
well phyjiological, which fhall be mentioned when 
on the fubjedl: of animal heat, as pathological, par- 
ticularly obfervable in fpafmodic affections, ac- 
companied with fever, which feem to favour the 

exiftence 
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exiftence of fuch a power of ofcillatory motion, 
although no fuch motion has ever been actually 
obferved, even with the affiftance of glaffes, in 
the directions of living animals. 



§ 128. 

It yet remains to enquire alfo after thofe affift- 
ant powers, by which the other parts of the veins, 
befides their radicles or incipient roots, are fitted 
to complete finally the return of the blood to the 
heart. It appears, indeed, at the firft view of the 
fubjedt, that the veins poffefs and exert a much 
fmaller portion of the active vital energies than 
the other parts of the fanguiferous fy(lem,becaufe 
the return of the vital fluid, contained in thofe 
vefkls, towards the heart, feems to be owing to 
the impetus of the arterial blood urging it on by 
a vis a tergo, as well as to the valvular ftructure 
of the veins themfelves, which effectually prevents 
the blood from regurgitating. That thefe minute 
valves are of the utmoft importance in promoting 
and continuing the regular and free circulation of 
the blood, is fatisfactorily demon ft rated by the fre- 
quent congeftions and infarctions, which happen in 
thofe veins that, originate in the inferior parts of 
the abdominal cavity, and which are entirely de- 
flitute of fuch valves. 



But 
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But there are neverthelefs a variety of argu- 
ments which render it probably that the trunks 
of the veins do poffefs, and actually exert, certain 
degrees of the vital energies ; as is well exempli- 
fied in the veins of the liver, and of the uterine 
placenta (§123.), &c. 

It is alfo well known to every one, that the ex- 
periments firil inftituted by the illuftrious Ver- 
fchuir, are highly in favour of the exiftence of a 
vital energy in the veins. 

And, that the two leading and extreme venous 
trunks have a flratum of a true mufcular nature, 
we have briefly hinted on a former occafion 
(§ 84). 

§ 129. 

Thefc are indeed the leading powers which are 
aftive in promoting the circulation of the blood, 
and which derive their origin from the very 
ftruchire of the veflels in which this fluid is con- 
tained. I fay nothing of the manner or degree in 
which the motion of this vital liquid is influenced 
by weighty ailradion, or fuch other properties as 
are pofleffed by all bodies in common. 

I alfo pafs over in filence the more remote and 
inconfiderable aids, which, in a human fubjeft after 

birth 
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birth, are afforded to the circulation of the blood, 
by the exercife of the other fun&ionsof the fyftem, 
fucii as refpiration, mufcular motion, &c. 



SECT. XI. 
OF RESPIRATION, AND ITS PRIMARY USE. 

§ I3°- 

I HE lungs, which are very intimately 
connected with the heart, as well from the vicinity 
of their fituation, as from their uniform intercourfe 
in the performance of their important function, 
are two vifcera, large in the human fubje£t after 
birth, but of fuch fpecific lightnefs, as to float on 
the farface of water. They confift of a paren- 
chymatous fubftance, of a fpungy texture, and 
even exhibiting fomewhat the appearance of foam, 
yet dill confiderably tenacious and ftrong. 

§ W- 

The lungs fill up the two cavities of the thorax, 
and thus lie in perfect contact with the facs of the 
pleura, to which, as well as to the other parts 
contained in the thorax, they apply and accom- 
modate themfelves with the utmoft definitude and 
exa&nefs. 



vol. 1. 
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§ I3 2 - 
Thefe vifccra are appended to an air tube com- 
monly called the afpera arteria, which, (befides 
an internal membrane, lined with mucus, under 
which is expanded a nervous intertexture of ex- 
treme fenfibility), confiRs alfo of a mufcular coat, 
which furrounds the nervous expanfion, and on 
the poMerior fide is eafily diflinguifhed at the ter- 
minations of certain cartilaginous arches, which 
aflift in the formation of the tube, but are not uni- 
form in their number. 

§ 133- 
After the afpera artcria has entered the thorax 
it firfl forms, by bifurcation, the two trunks of 
the bronchia, which as they fhoot flill deeper and 
deeper into the lobes and lobules of the lungs, pafs 
again, by reiterated divifions and fubdivifions, into 
branches and ramifications, uniformly decreafing 
in fize. During thefe progreffive and multiplex 
divifions into inferior orders, both the fmall carti- 
laginous rings, and their mufcular coat gradually 
difappear, till the evanefcent extremities of the 
tubes finally terminate in thofe minute cells, 
which conftitute by far the greater and more im- 
portant part of the fubftance of the lungs, as their 
office is to receive, and again difcharge the vivify- 
ing aerial element, in the procefs of refpiration. 

§ 134- 
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§ 134- 

Thofe fmall air cells do not appear to poffefs 
uniformly, either the fame figure or dimenfions. 
With refpett to the former of thefe, (viz. their 
figure), it is in general that of a polyhedron. The 
latter, (7. e. their dimenfions), as far as their fuper- 
flcial extent is embraced in the confideration, can- 
not without the utmoft: difficulty, be afecrtained > 
but, if we confider only their aggregate capacity, 
this, in the Jungs of an adult fubjeft, whofe infpi- 
rations are full and ftrong, is fufHcient to admir 
and contain about 60 cubic inches of air. We do 
not here fpeak of the immenfe fize, to which the 
lungs may be expanded by inflation, after the tho- 
rax is opened, but only of the quantity and volume 
of air which they do actually admit in the living 
fubjeel, when the procefs of refpiration is per- 
formed with eafe and vigour. 

§ t$s- 

Thefe veficles or cells, deflined for the reception 
of air, are every where furrounded and bound 
together by that common, but extremely tender, 
cellular membrane, which, as we have already 
learned, conftitutes a general vinculum or bond of 
union to the whole body. But it is necefiary to 
diitinguifti clearly and accurately between the two 
kinds of cells which exiii in the pulmonic fyftem. 
I have feen the air cells fo feparate and diftincl, 
G 2 j n 
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in the lungs of a healthy human fubjecl:, that a per- 
fon's breath, gently and cautiotifly blown through 
a very minute and tender ramification of the bron- 
chia, would elevate only a tingle circumfcribed 
clufter of veffels or cells, and would neither pafs 
into the neighbouring cells of the fame kind, nor 
yet into the common cellular membrane, which is 
every where interpofed between thofe cells in- 
tended for the reception of air. But, if the breath 
be urged with confiderable force, the air cells 
will be lacerated, and fuch a communication form- 
ed with the furrounding cellular membrane, as to 
give free paffage to the fubtle elaftic fluid, and 
thus the whole and every part, of the pulmonary 
lobe, will appear to be inflated. 

§ *S& 

This exceedingly tender cellular membrane, 

which enclofes and lies between the air veficles of 
the lungs, is every where interfperfed with innu- 
merable fmall ramifications of both kinds of pul- 
monary vcfftls, viz. of the pulmonary artery, and 
of the four pulmonary veins, the branches of 
which accompany the branches of the bronchice, 
and afterwards, form in their courfe, by an im- 
menfe number of divifions and fubfequent anaflo- 
mofes, reticular intertextures, and expanfions of ex- 
treme flnenefs and fubtilty. This truly aftonifliing 
reticular tiffue, running in all directions through 

the 
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the cellular membrane, fo completely furrounds, 
and clofely embraces, the cells deftined for the 
reception of air, that the whole volume of blood, 
which paffes in an inceffant round through the 
pulmonic fyftem, is feparated from the air taken 
in at each infpiration, by nothing elfe than mem- 
branes fo amazingly fine and fubtle, as fcarcely to 
be equal in thicknefs, (according to the obferva- 
tions and calculations of Hales;, to the one thou- 
fandth part of an inch. 

§ * 37- 
As we have already obferved, that each indivi- 
dual ramification of the bronchiae has appended to 
it its own peculiar clufter of air veficles (§ 135), fo 
likewife it appears, that to every individual veficle 
of each clufter is peculiarly appropriated its own 
fyftem of fmali blood veffels, the minute rami- 
fications of which communicate very frequently 
with one another, forming thofe furprifing reticu- 
lar tifTues aleady fpoken cf, but fcarcely appear to 
anaftomofe, in any degree, with the fmall blood- 
veifels of the adjacent clufters. That this is a 
truth we are taught, if I am not deceived, as well 
from microfcopical obfervations made on the lungs 
of living frogs and ferpents, as from more minute 
and fuccefsful injections of the lungs of human 
fubje&s : the fame thing is alfo further evidenced 
by certain pathological phenomena which may be 
G 3 obferved 
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obferved in -vomica, and other fimilar topical affec- 
tions of the pulmonic fyftem. 

S 138. 

It is neceffary to mention alfo, in the lafb place, 
that lingular and ftriking apparatus of lymphatic 
veffels, which fpreads and appears, in a more parti- 
cular manner, on the external membrane by which 
the lungs are inverted. To this apparatus of vef- 
fels belongs that numerous affemblage of. lympha- 
tic or conglobate glands, which, though of a quite 
different and diftincl: order, are neverthekfs com- 
monly confounded, through miftake, with thofe 
glands in their neighbourhood, which are called 
bronchiales. 

§ 139- 
The thorax, in which the lun^s are fecurcly 
enclofed, has for its foundation or ikeleton, bones 
and cartilages, arranged and difpofed fomewhat 
like the walls or fides of a cave. Though this 
bony cavity, taken together as an entire whole, 
be to a considerable degree firm and ftcady, yet 
mod of its parts are fo p'iant and moveable, as to 
be well adapted for the performance of thofe mo- 
tions which the bufinefs of refpiration requires. 

This pliability, or facility of motion is particu- 
larly obfervable in fix pairs of the true ribs, which 

being 
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being placed beneath the fuperior and fir ft pair, 
are more moveable in proportion as their fituation 
is lower ; or their aptitude for motion is com- 
menfurate with the fuperior length of their bodies, 
and cartilaginous appendices, which connect them 
to the margins on each fide of the fternum, by a 
fpecies of articulation called amphiarthrojis. 

§ 140- 
Between the ed^es of thofe ribs lie two ftrata 
of intercoftal mnfcles, the fibres of which afiume 
indeed and purfue difFerent directions, but which, 
neverthelefs, co-operate in their action in pro- 
ducing the fame motion in the parts to which 
they are attached. 

Acrofs the bafis or inferior part of the w T hole 
of this cavity the diaphragm is flretched, fomewhat 
in the form and direction of an arch. This is a 
mufcle worthy of particular attention, and, to nfe 
the word.-, of Ilaller, next in importance to the 
heart itfclf ; its parts appear to depend chiefly on 
the phrenic nerve for their fitnefs to co-operate in 
the function of refpiration, as was long fince de- 
monftrated by the celebrated live- directions of the 
immortal Galen. 

I ne 
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ie diaphragm alternates for the mod part, by 
an antagonizing motion, with the mnfcles of the 
abdomen, efpecially with the external and internal 
oblique, and the tranfverfe mufcles. 

§ 141. 
The thorax thus formed and finiihed is, in the 
living human fubjecl: after birth, alternately dilat- 
ed at the time of each infpiration, and contra&ed 
again to its former dimenfions in every fubfequent 
a£t. of expiration. 

In infpiration, the enlargement of the tho- 
racic cavity extends, in a more efpecia! manner, 
Literally and downwards, fo that the bodies of 
thofe ribs of which we have particularly fpoken 
(§ 139) are elevated, and their inferior margins 
or edges turned in fome degree outwards ; while, 
at the fame time, the arch of the diaphragm is 
fomewhat depreffed, and brought nearer to the 
pofnion of a plain, or level furface. 

But as to what is boldly afferted of the flernum, 
viz. that its inferior end is at the fame time pro- 
truded forward, this is a phenomenon which I 
muft confefs, I have never been able to obferve in 
the tranquil and unmolefted refpiration of a healthy 
perfon. 

§ 142. 
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This alternate motion of the thorax, which' in 
a healthy fubject is indeed performed fpo-Jtane- 
oufly and without effort, is uniformly continued 
from the moment of birth to the extinction of life, 
for the following neceffary and important pur- 
poses, namely, that the lungs themfelves may, by 
a fimiiar viciffitude of motion, be expanded for the 
free admiffion and convenient reception of the air 
wd infpire, and again contracted in order that the 
fame may be forthwith expelled. 

§ H3- 
For man, together with all other warm blooded 

animals, is prevented, by abfolute neceffity, from a 
lengthy retention of the air which he infpires ; he 
is obliged, after a very fhort period to difcharge it 
again, and exchange it for a frefh fupply of this 
vital pabulum or food, as the air has been termed, 
even from the moil remote ages. It appears in- 
deed from the mod: common obfervation, that the 
air which is infpired and retained any time in the 
lungs, however great may have been its original 
purity, fuffers, in a very fliort time, fuch remark- 
able changes as affect it with the moil obvious 
contamination, and, unlefs it be fpeedily renewed, 
render it wholly unfit to be any farther employed 
in the important procefs of refpiration. 

S M4- 
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§ H4- 
Enquiries have been inftitutcd for the purpofe 

of afc-:rtaining the nature of thofe changes which 
the air we infpire undergoes in our lungs. Such 
changes certainly do not arifc, as was formerly 
believed, from the lofs of any myfterious principle 
of elasticity, which refides in the air, but are evi- 
dently produced by a decompofition of its elemen- 
tary parts. For the atmofpheric air which we 
breathe is truly an aftonifhing mixture of elemen- 
tary fubftances, very widely different from each 
other in their natures. Not to mention the va- 
rious heterogenous matters which this neceflary 
fluid contains ; fuch, for example, as the aerial 
feeds of the fmalleft and mod fimple plants, the 
odorous effluvia arifinp- from numerous bodies, 
volumes of duft, and a thoufand other fitnilar fub- 
ftances, which for the mofl: part float in the at- 
mofphere. Not to mention, I fay, thefe hetero- 
genous bodies at all, the air which we breathe 
always contains aqueous exhalations in larger or 
fmaller quantities, and is alfo more or lefs charged 
with the matters of electricity and magnetifm. 
But finally, though the whole of the foregoing 
fubftances be left entirely out of view, yet even 
then the air of our atmcfphere docs not confift of 
one fimple aeriform fluid, but is compofed of dc- 
phlogiftic.ucd, phlogifticatcl, and Axed airs. 



Th< 
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The proportion of thofe elementary matters, 
efpecially of fuch as arc organic, is varied ex- 
tremely from diverfity of places, and by the nature 
of the bodies which exift in thefe places. It is in 
the mean time, however, the common eflimation, 
that the air of our atmofphere confifts of about 
hh part of dephlogiflicated, -H-ths of phlogifti- 
cated, and Ith of fixed air. 

§ H5- 
It appears, that at each infpiration, (in which 
an adult fubject, breathing in a quiet and tranquil 
manner, draws in about 30 cubic inches of air,) a 
fourth part of the dephlogiflicated air is decom- 
posed, and, in a great meafure, exchanged for 
phlcgiflicated and fixed airs ; fo that the expired 
fluid, being received into a proper vefleJ, extin- 
guifhes flame or coals when immerfed into it, pre- 
cipitates lime from the water which fufpends it, 
and far exceeds atmofpheric air in its fpecific gra- 
vity, &c. 

§ H6. 

It is probable that the igneous parts of the de- 
phlogiflicated air, /*. e. thofe parts iuited to favouv 
the procefs of combuftion, being fet at liberty by 
the decompofition which takes place in the Junes, 
enters the arterial blood, and is thus diilributed 
throughout the whole body ; while, on the other 

hand, 
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hand, the bafis of fixed air is carried back, along 
with the phlogifticated and venous blood, to the 
right fide of the heart, and thence (as the an- 
cients were pleafed to exprcfs themfclvcs) ex- 
creted through the lungs like foot. 

The more florid dye of the arterial blood, the 
more obfcure colour of the venous, and the fimili- 
tude of colours imparted to both kinds of blood, 
when expofed to the a&ion of thofe fpecies of air 
now under our confideration (§ 16), are circum- 
ftanccs very much in favour of the preceding 
opinions. 

S H7- 

In a foetus which has never yet received vital 
air into its own pulmonic fyftem, there is in general 
lefs difference between the arterial and venous 
blood, than in an adult fubje£t 9 in whom the pro- 
cefs of refpiration has already taken place. 

After the infant is born, the new fenfation, ex- 
cited by the contact of an unufual element, in an 
animal which had hitherto led an aquatic life, and 
the application of various other ftimuli altogether 
new, appear to afford us a happy clue for explain- 
ing the new motions which at that period take 
place in the body, more efpecially the dilatation 
he thorax and the firft aft of ir.fpiration. 

When 
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When the lungs are dilated by this firfl: complete 
aft of infpiration, a new paffagc is thus opened 
through them for the blood, fo that this fluid is 
ever after diverted from the umbilical vefTels to 
the thorax. 

But when this infpired air is, by that decompo- 
fition of its elementary parts, of which we have 
already fpoken, rendered both noxious and trou- 
blefome to the lungs, I afcribe to the mod Ample 
prefervative efforts of nature, the immediately fub- 
fequent motion, by which this poifonous mephitis 
is exfpired, and profitably exchanged for a frefh 
fupply of the foftering pabulum of life. 

From all the foregoing circumflances, taken 
collectively, (efpecially if we attend to the great 
influence of refpiration on the circulation of the 
blood, as demonftrated by the well known experi- 
ment of Hooke), we are furniflied with a much 
better explanation of the celebrated problem of 
Harvey, than has yet been given by mod of the 
other reiterated labours of phyfiologifts, who have 
attempted to folve that difficulty. 
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SECT. XII. 
OF VOICE AND SPEECH. 

§ 148. 

JL HE leading fun&ion of rcfpiratioB 
has been already the fubjecT: of our confideration. 
We will fpeak, in another place, of the part which 
this fublime procefs a£h, in blending and intimately 
uniting the chyle with the blood, and alfo of the 
fervices which it renders, in a variety of ways, to 
almoft the whole clafs of natural funcHom, (§ 6$. 
1 1 2.) We now proceed to confider its other ufes 
in the animal economy. 

The firft objeft or phenomenon which attratts 
our attention, in this invefligation, is the Voice, 
which belongs to the human fubjeft after birth, 
and evidently proceeds from the lungs, as was 
long fmce very juftly obferved by Ariftotle, who 
faid, that no animals are vocal, /'. e. poffefs the 
power of emitting found, but fuch as breathe 
through lungs. For, by the denomination of voice, 
we properly defignate that found formed, by means 
of the exfpired air, in the larynx, which is a fmall 
apparatus or machine of the moil exquifite ftruc- 
rure, placed on the top of the wind-pipe or afpera 

arteria, 
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arteria, fomewhat like a capital on the furamit of 
a column. 

§ "49- 
This fmall machine is compofed of various car- 
tilages joined together fomewhat after the form of 
a capfula or cafket. Thefe cartilages are furnifhed 
with a great and truly admirable apparatus of muf- 
cles, in confequence of which, not only the whole 
are rendered fit for motion collectively, but feme 
of them are alfo enabled to move individually and 
alone, according to the different variations about 
to be produced in the voice. 

§ 150. 

That part which is more particularly engaged in 
the immediate generation of the voice is the glottis, 
a very narrow paffage leading into the wind-pipe 
from above, to which is prefixed, or applied as a 
lid, a minute cartilage called the epiglottis. That 
found is produced by the air expelled from the 
lungs, finking, in a proper direction and with due 
force, againft the edges of this ftrait paffage, is a 
matter too plain to admit of a doubt. 

§ *5'« 

Controverfies have exilled on the fubjeel of 
thofe changes that take place in the glottis, by 
which the modulations of the voice are produced, 

namely, 
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namely, Whether this cartilaginous part be alter- 
nately expanded and contracted, as was the opi- 
nion of Galen, and afterwards of Dodart ? or, 
Whether the variations of the voice do not rather 
depend on the tenfion and relaxation of its liga- 
ments, as was held by Ferrein ? 

The latter of thofe, therefore, compared the 
primary organ of the voice to a violin, the former 
to a jiute — i. e. the onefet of difputants conceived 
it to emit found on the principles of a corded, the 
other on thofe of a wind, inftrument of mufic. 

From a faithful collection, and impartial confi- 
deration, of all the arguments which have been 
advanced on this contefted point, we are of opi- 
nion, that both kinds of changes do actually take 
place in the glottis when employed in the emiffion 
of found ; but we, neverthelefs, believe, that the 
principal and mod important of thofe changes de- 
pend on and arife from the tenfion of the liga- 
ments, more efpecially of the thyreo-arytonoidei 
inferiores (which appear to have been the vocal 
cords of Ferrein. 

§ 152. 

That all this mobility of the glottis, of whatever 

kind it may be, is influenced and wholly directed 

by the numerous nrjfcles which belong, and are 

1 attached, 
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attached, to the larynx, may be fully eftabli(hed 
by the following beautiful experiment, viz. If the 
recurrent or wandering nerves (as they are termed) 
be either fecured in light ligatures, or completely 
cut afunder, the voice of the animals fubjected to 
fuch experiments, will be in the former cafe, ren- 
dered extremely weak and low, and in the latter, 
entirely deflroyed. 

§ l 53- 
The faculty of ivhijiling belongs in common 
bo'Ii to the human fpecies, and to fraall birds of 
Cote. To qualify them for this, finging birds are 
furnifhed with a bifurcated larynx at each extre- 
mity of the a [per a arteria. But though human 
fuljech be fupplied with only one piain and fimple 
larynx, yet they learn to imitate thofe fmall ani- 
mals, as appears to me, by a co-ar&ion or pucker-* 
ing up of their lips. 

§ 154- 
But fong, which is compofed of fpeech and a 
harmonious modulation of the voice, I would con- 
fider as peculiar to man alone, and as constituting 
the leading prerogative of his vocal organs. The 
faculty of whittling is, as already obferved, a part 
of the birth-right of birds : a numerous train of 
the feathered race, and fometimes even dogs them- 
felves, have alfo been taught to pronounce a va~ 
vol. u H riety 
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riety of words. But I doubt extremely indeed, 
whether any brute animals have ever yet poffeffed 
a faculty of true and genuine fong ; whereas, on 
the other hand, I believe there fcarcely exifts a 
a nation fo barbarous, v/here fong does not very 
generally prevail. 

§ ISS- 

Speech itfelf is a peculiar modification of the 
voice, chiefly by the aid of the tongue, but par- 
tially alfo by that of the lips, the teeth, the palate, 
and by the further affiftance of the nofe, combined 
into the formation of words. 

Hence the difference between voice and fpeech 
appears very obvious and plain : the firfl is evi- 
dently formed in the larynx itfelf ; whereas the 
latter is effected by the Angular mechanifm of the 
other organs already mentioned. It is but juft 
and proper, however, to obferve, that this laft 
pofition is not capable of univerfal application, as 
there are a few nations (of which the Sinenfians 
may ferve as an example), among whom their al- 
mofl homonymous * words are diftinguiflied only 
by a varied modulation of the voice itfelf. 

* A word is faid to be homonymous, when it is highly 
equivocal, or ufed indifcriminately to reprefent a difcordant 
variety of objects or things. 

Bus 
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But further, voice belongs in common to brute3 
a? well as to man ; it is poffeffed alfo by the new- 
horn babe, nor is it wholly denied to fuch unhap- 
py infants as have paffed their lives amidft the 
haunts, and in the gloomy fociety, of wild beads, 
nor even to thofe that have been born without the 
fenfe of hearing. But fpeech is not acquired till 
after the cultivation and exercife of reafon ; it 
conftitutes, therefore, no lefs than that operation, 
of the mind itfelf, a characteriftic privilege, and 
din-inftive prerogative between man and the red 
of the animal kingdom. To ferve all the pur- 
p jfes, and anfwer all the demands of brutes, that 
inftinft with which nature has beneficently fupplied 
them, is completely adequate ; of this inftincl, 
however, man is destitute, as alfo of fuch other 
aids and individual powers as might enable him to 
preferve and fuihiin life by his own folitary exer- 
tions ; he is therefore kindly furniihed with the 
prerogatives of reafon and fpeech , by means of 
which, embracing the advantages, and d : fcharg- 
ing the duties, annexed to a focial (late, he is able 
both to difclofe his own wants, and relieve thofe 
of his fellow creatures. 

§ 156- 

That truly admirable mechanifm, by means of 

which fpeech and the pronunciation of letters are 

H 2 effeaed. 
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effected, has, fince the celebrated refearches of 
that paradoxical character, Franc. Mcrcur. Hel- 
mont, been very much illuftrated and explained 
by further and later enquiries, efpecially thofe of 
Jo. Wallis and Conr. Ammanus. 

That divifeon of the letters by Ammanus into 
I. Vowels, II. Semivowels, and III. ConfonantSj 
is, of all others, by far the mod fimple and na- 
tural. 

I. Vowels he again divides into Jimple, as a, e t i t 
y, o, u, and mixed, as, a, 6, ii. 

II. Semivowels are themfelves either nafah, 
fuch asV'jfl,, n, ng, (i. e. n placed before g in the 
German language) ; or Orals (otherwife called 
Linguali) fuch as, r, L 

III. Finally, Confonants he divides, ift, into the 
Sibilantes or biffing (i. e. into thofe confonants the 
pronunciation of which can be continued for an 
indefinite length of time). Thefe are h, g, ch, s, 
fch, f, v, ph. 

2dly, Explo/ive, as, k, q, d 9 /, b, />, and 

3dly, Double (or Compound), fuch as, x, z. 

§ 157- 
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S 157- 

Finally, It yet remains to mention certain other 
modifications of the human voice, which ufually 
occur as fymptoms, or figns of either particular 
paffions of the mind, or more violent affections of 
the organs of refpiration. The greater part of 
thefe modifications of the voice, fuch for example, 
as laughing and crying, appear to belong exclu- 
fively to the human race. 

S 158. 

Mofl: of the modifications which immediately 
follow, are connected together by fuch a powerful 
kindred alliance, that one of them is not unfre- 
quently obferved to pafs into another. It mufl be 
alfo further obferved, that the greater part or 
them do not always afTume and exhibit the fame 
uniform appearance, &c. 

To fpeak, however, in general terms, in the 
act of laughing, exfpirations fliort, interrupted, and 
in fome meafure broken, follow each other in 
quick fucceffton. 

Crying produces deep infpirations, which fud- 
denly alternate with lengthy exfpirations fre- 
quently interrupted and broken. 

H 3 Sighing 
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Sighing confifts in a lengthy, full, and ftrong in* 
fpirnion, and afubfequent flow exfpiration, which 
is not unfrequently accompanied with fomewhat 
of a groan. 

Coughing is produced by quick and fonorous 
exfpirations fucceeding a deep infpiration. 

Sneezing is a more violent and fomewhat con- 
vulfive exfpiration, which had been preceeded by 
a fliort and forcible infpiration. 

The Hickup on the other hand confifts entirely 
of a fingle infpiration, fonorous, extremely fudden, 
and at the fame time of a convufive nature. 

The prefent feems a very fuitable occafion to 
fpeak of the phenomenon of yawning, which con- 
iifts in a full, flow, and lengthy infpiration, fue- 
ceeded again by a fnnilar exfpiration, while, at 
the fame time, the jaws are drawn fo very widely 
afunder, that the air which is received into the 
expanded fauces can enter with eafe the Enjla- 
chean tubes. One thing peculiar to this pheno- 
menon is, its being extremely contagious, i. e. it 
very readily excites to imitation : the canfe of this 
is, without doubt, to be fought for in the remem- 
brance of the agreeable fenfatious produced at a 
former time, by the languid operation of yawning. 

SECT. 
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SECT. XIII. 
OF ANIMAL HEAT. 

§ I59. 

IT is worthy of obfervation, that man in 
a living ftate, together with the other fubje&s be- 
longing to the clafs Mammalia, as well as the whole 
feathered race, are diftinguifhed from the reft of 
the animal kingdom by this peculiarity, that the 
native heat of their bodies far exceeds, in degrees 
of temperature, the ufual heat of the medium or 
element in which they live. With refpecT: to man 
himfelf, it is however to be remembered, that he 
appears to be inferior, in the heat of his fyftem, 
to thofe other kinds of animals we have juft men- 
tioned. Thus, in our climate, the heat of the 
human body generally Hands at about the 96th 
degree of Fahrenheit's fcale, whereas, in other 
animals belonging to the clafs Mammalia, the vital 
temperature very confiderably exceeds this point, 
while it afcends frill higher in individuals of the 
feathered tribes. 

§ 160, 

Indeed, the degree of native heat poffelTed by a 

healthy perfon is fo conflant and uniform, that in 

H 4 general, 
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general, (provided we make allowance for the 
flate of health peculiar to each individual), its 
range will include but a very few degrees of the 
thermometer, whether the fubjecl: be expofed to 
the inclemencies of the mofl rigorous climate, or 
placed beneath the fervors of a tropical iky. For 
the opinion formerly delivered by Boerhaave, that 
man has not a power .of exifting in a medium of 
fuch a nature as exceeds in temperature the native 
heat of his own body, has, fince the famous ob- 
servations of that illuftrious traveller and former 
governor of Georgia, H. Ellis, been refuted by a 
great number of characters learned in the fcicnce 
of phyfiology, and the reverfe completely demon- 
flrated and eftabliihed by experiments well adapted 
to the nature of the fubjecl:. In this particular, 
indeed, appears to confift one of the great prero- 
gatives of man, that imprifoned and confined to 
no one climate or zone of the earth, he is able to 
pafs his life in any fe&ion of the immenfe globe 
we inhabit, and is free to fix his habitation either 
beneath the rigors of Hudfon's ftormy channel, 
where the quickfilver panes fpontaneoufly to a 
#ate of complete congelation, amidft the tempefts 
of Nova Zembla, or in the bofotn of thofe glaring 
/blar fires, which fcorch the glowing ihores of the 
Senegal. 

§ 161. 
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§ 161. 

We proceed now to enquire into the origin and 
fource of that aftonifhing fire, which minutely 
pervades our bodies, and uniformly fupplies them 
with their neccffary degrees of warmth. To pafs 
in filence over the vifionary conjectures of the 
ancients on this fubjeft, fome of the moderns have 
attempted to derive animal heat, with all its phe- 
nomena, from the matter of electricity and the 
nerves, others from the attrition generated by the 
circulation of the blood, others from the recipro- 
cal fri£tion between the folid elementary parts of 
living animals, while others, again, have embraced 
and defended different opinions. 

§ 162. 
But all thofe hypothefes are embarraffed with 
infurmountable difficulties, whereas, on the other 
hand, the utmoft fimplicity, and an entire cor- 
refpondence to the phenomena of nature, combine 
in recommending and confirming that do&rine, in 
which the lungs are confidered as the focus ox fire- 
place where animal heat is generated, and the de- 
phlogifticated part of the air which we breathe, 
as the fuel that fupports the vital flame. That 
jufliy celebrated chara&er, Jo. Mayow, fketched 
out, formerly, the leading traces and firft great 
outlines of this doctrine, which, in our times, has 
.been greatly improved, extended, and farther 

elucidated, 
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elucidated, by the labours of the illuflrious Craw- 
ford. 

§ 163. 
The whole drift and tenor of Crawford's theory 
obvioufly refults in this, that refpiration, no lefs 
than combujlion, belongs to fuch procefles as are 
called phlogiftic ; in which the phlogifton refiding 
in, and conftituting a part of, our bodies, is ex- 
pelled by the acceflion of free or fenfible heat, 
(which ought to be carefully diftinguifhed from 
heat exifting in a fined or latent ftate.) 

For phlogifton and the matter of heat are ele- 
ments of fuch contrary and oppofite natures, that 
the greater quantity of the one our bodies at any 
time contain, the lefs, at the fame time, is their 
proportion of the other ; thus, fixed air, for ex- 
ample, is not fuppofed to contain more than g Vth 
part of the quantity of the matter of heat, which 
belongs to an equal weight of atmofpheric air, &e. 

But it appears, from experiments, that atmo- 
fpheric air has a ftronger affinity to phlogifton 
than to the matter of heat, fo that it unites itfelf 
with the greateft readinefs to the former, while, at 
the fame time, it fets at liberty the latter, which 
had been hitherto held in a fixed and latent ftate, 

S 164, 
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§ 164. 

When we come to apply the foregoing pofi- 
tions and principles to the phenomena of refpira- 
tion, it appears highly probable, that animal heat 
is generated by a procefs of a fimilar nature. 

For, as we have already had occafion to ob- 
ferve, the air which we exfpire differs, in a very 
remarkable degree, from what we had immediately 
before infpired ; being deprived of its igneous 
portion, or of that part fit for contributing to the 
fupport of flame, it is returned highly impreg- 
nated, on the contrary, with phlogiflon and the 
bafe of fixed air. (§ 14.6.) 

§ 165. 

It appears, therefore, extremely probable, that 
the igneous portion of the air we breathe enters 
thofe minute blood-veffels, which are every where 
difperfed throughout the fubftance of the lungs, 
and feparated from the air-veficles themfdves by 
nothing more than fubtle partitions of the mod 
filmy texture (§ 136) ; that from the lungs it is 
conveyed through the pulmonary veins to the 
aorta, from whence it is again, by means of the 
arterial fyftem, diftributed throughout every part 
x)f the body. 

JDurm? 
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During the whole courfe of this minute diftrt- 
bution, more efpecially while in the extreme ra- 
mifications of tne veflels, it appears to be ex- 
changed for phlogifton, which it every where 
meets with in confiderable quantities. This ph'o- 
giftic principle, being thus mixed with the bio d, 
and occupying the place juft evacuated by the 
matter of heat, is conveyed back, by means of the 
venous fyftem to the right fide of the heart, and 
from thence by the pulmonary artery, into the 
lungs, where, agreeably to thofe laws of -iffi ity 
which we juft now hinted at, it is immediately 
received and taken up by the volume of air 
recently infpired. In confequence of the acceffion 
©f this quantity of phlogifton, and its union with 
the air contained in the lungs, a frefh portion of 
the element of fire or heat is fet at liberty, which 
Hiftantly enters the blood and is thus inceffantly 
cfiftributed throughout the fyftem in the manner 
already defcribed. 

§ i66.. 
The truth of this theory is evidenced by thofe 
drverfr.ies between arterial and venous bluoJ, to 
which we have every where adverted. It is 
alia farther evidenced by the difference between 
she fpecific heat of arterial, and that of venous 
blood ; thus the fpecific heat of the blood con- 
ed in the arteries is to that of the blood con- 
tained 
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tamed in the ve : ns, as ni to 10* Finally, as an 
additional evidence of the fame thing, we might 
mention, in the left place, that ofcillatory action 
exerred by the fmalleft order of blood veiTels, 
which was the fubjecl of our attention on a 
former occafion. 

§ l67- 

For it fecms altogether probable, that thofe 
extremely minute ramifications of the fanguiferexss 
fyftem, are parts of fuch utility and importance, 
that in proportion as their action is (trongcr or 
weaker, a correfpondent increafe or diminution 
takes place in that exchange of the element of fire 
for the matter of phlogifton, which goes conftantly 
forward in the body, and alfo in the heat of the 
animal uniformly generated by fuch exchange. 

Thofs memorable and (hiking phenomena, from 
which it appears, that animal heat (if indeed the 
matter be determined by a thermometer, and not 
milled to the fallacious ted of fenfation), remains 
in general at very nearly the fame precife point of 
temperature, little augmented by the Cummer's 
blaze, little diminiihed by the winter's blaft ; and 
further, that on certain occafions the heat of our 
bodies is even increafed in confequence of an im- 
merfion in cold water — Thofe phenomena, 1 fay, 
feem to demonftrate 5 and reduce it to a certainty, 

that 
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that according to the variations that take place in 
the temperature of the medium in which we live, 
correfponding diverfities immediately follow in the 
atlion of the fraalleft vafcular ramifications of our 
bodies. From this Angularly accommodating 
power, refident in the minute extremities of our 
vafcular fyftem, it follows, that on being expofed 
to cold (which appears to aft by increafing their 
tone), they are immediately enabled to exchange 
a larger quantity of the principle of phlogifton for 
the igneous pabulum, and thus generate a higher 
degree of heat ; whereas, on the other hand, 
they are obliged to exchange a much fmailer quan- 
tity, as often as they are rendered inactive by be- 
ing fubje&ed to the influence of a relaxing and 
debilitating medium. 



SECT. XIV. 

OF CUTANEOUS PERSPIRATION. 
§ 168. 

uO various, and extremely diverfified, 
are the functions of the cutis, with which the hu- 
man body is inverted, that an enumeration and 
complete account of the whole of them can 
fcarcely be comprehended with propriety under 

one 
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one and the fame head ; they would appear to 
be more fitly arranged for confideration, each one 
under that clafs of adions to which, from its 
nature it belongs. 

For, in the firft place, the cutis is the organ of 
touch, of which we will fpeak when treating of 
the animal fundions. 

It is a^ain the medium or inftrument of inbala- 
tion, by which office it makes a part of the 
abforbing fyftem of lymphatics ; this mall be a 
fubjeel: of further confideration, when we come 
to take a view of the natural fundions* 

Finally, It is the laboratory or organ of perfo- 
ration alfo. This funftion agrees in a great 
Variety of refpe£h with the procefs of refpiration, 
■and appears therefore to be introduced with 
fufficient propriety as the fubjecr. of the prefent 
fe&ion. 

§ 169. 

The cutis is faid to confiil of a threefold mem- 
brane, or of a membrane compofed of three 
lamina:. Thcfe laminae or layers are the corium 
or true fkin, lying on the interior fide, the cuticula 
or cuticle making the exterior covering, and the 
reticulum (i. e. the rete mucofum)^ which is fpread 

between 



tiS OF ANIMAL HEAT. 

between the two laminae jufl: mentioned. Of each 
of thefe we will treat feverally and in order. 

§ 170. 
The cuticle, or epidermis, forms, as jnft ob- 
ferved, the external covering to the whole body : 
It is thus, from its fituation, expofed to a free ac- 
eeilion of the air, the immediate contact: of which 
element, fcarcely any other part of the body can 
bear with impunity, even in a found (late, except 
the enamel of the teeth, the tubes of refpiration, 
and the alimentary canal. 

The texture of the epidermis is fimple to the 
utmofl degree, being entirely deflitute of veiTels, 
of nerves and of pores. This texture, though on 
the whole fcarcely organic, is neverthelefs highly 
fingular and flriking ; notwithftanding its femipel- 
lucid and tender appearance, its tenacity is yet fo 
very confiderabls as to refill effectually, for a 
great length of time, not only maceration, but 
various other modes of generating putrefaction. 

§ I7 2 ' 
The origin of this filmy expanfion is as yet in- 
volved iu doubts and difficulties. It is iu the 
mean time, however, probable that it fprings, 
along with the fmall bulbs furrounding the roots 
4 of 
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of the hairs, from the cerium or true flrin expanded 
beneath it : that this is the cafe, we are led to in- 
fer, from the myriads of minute and extremely 
tender fibrils, by which it and the fltin are con- 
nected together. 

When by any means dtftroyed, it is re-pro- 
duced again with greater facility, than any of the 
other folid parts of the human body. 

§ T 73« 

That this membranous lamina is of the utmoft 

importance in the economy of organized bodies, 
is inconteftibly evinced by its univerfal prevalence 
throughout both the animal and vegetable king- 
doms. It may be obferved already formed even 
in the tender embryo itfelf, at fo early a period as 
the third month after the time of conception. 

§ J 74- 
Underneath the cuticle is expanded a thin mu- 
cous membrane, which, from an opinion entertained 
refpecling it, by its celebrated difcoverer, is called 
reticulum Malpigbianum. 

This reticulum or fubtle net-like expanfion, ex- 
hibits the habit and appearance of mucus, ex- 
tremely eafy of folution : it can fcarcely in any 
part, except in the fcrotum of Ethiopians, be fepa- 

vol. i. I rated 
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rated entire from both the cuticle and true (khi, 
and thus be procured in the form of a genuine and 
complete membrane. 

The part now under confideration, conftitutes 
the primary and principal feat of colour in the 
human race. In all men the true /kin is fair and 
fhining ; the cuticle alfo is femipellucid and whitifli 
in all nations, except the inhabitants of ^Ethiopia, 
in whom it is more dufkifh and obfcure. But in 
the human fubjett after birth, the colour of the 
reticulum mucofum is varied, in correfpondence to 
the diverfities of age, mode of life, climate, and 
alfo in proportion as the conflitution is more or 
lefs found. 

Thus, for example, of the five varieties, into 
which the human race appears to me, to be with 
much propriety divided, the firji has the reticu- 
lum more or lefs whitifli. This defcription in- 
cludes, befides Europeans, thofe who inhabit the 
weft of Afia, and the north of Africa, together 
with the natives of Greenland and Efquimaux. 

2dly 9 In the fecond variety, which includes the 
inhabitants of all the other parts of Afia, the reti- 
culum fomewhat tawny, inclining to an olive 
taft« 
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$dly, In the third, which embraces the inhabi- 
tants of ^Ethiopia, it is blackifh. 

4tbly, In the fourth, which confifls of the ab- 
origines of America, it is to a certain degree cop- 
per-coloured. 

$thly, Finally, in the fifth, which comprehends 
the inhabitants of all the South Sea iflands, it is 
more or lefs tawny or brown. 

But all, and each one of thofe varieties of co- 
lour, as well as all other varieties, by which man 
differs from man, and nation from nation, appear 
to be fo intimately blended together, and are dif- 
pofed to run into each other with fo much facility, 
that it feems fcarcely poffible to eftablifh any divi- 
fions or claffes of them, but fuch as are plainly 
arbitrary. 

§ i7 6 - 

The Corium or true Jkin itfelf, to which the 
reticulum and epidermis ferve as a covering, is a 
membrane of a peculiar nature j it is porous, te- 
nacious, capable of vatf dilatation, varied in its de- 
grees of thicknefs, confiding chiefly of condenfed 
cellular membrane, and extremely clofe and com- 
pact on its external fuperficies ; it is more lax ort 
the internal furface, which, (if you except a few 
I 2 rejona 
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regions or parts of the body) (§ 36.) contains, for 
the moil part, a certain quantity of common fat. 

§ 177- 
Befides nerves and abforbents, of which we will 

fpeak particularly on a future occafion, the corium 
or true ikin is alfo plentifully fupplied with innu- 
merable fniall blood-vejfels , which run on its exte- 
rior furface, and, as we learn from a fuccefsful 
inje&ion, inveft the fame with reticular expanfiona 
of the moil clofe and fubtile texture. 

§ 178, 
Over the fame exterior furface is alfo inter- 
fperfed an immenfe affemblage of fmall febaceous 
follicles, which thoroughly anoint the whole cutis 
with a very fubtle and limpid oil, of fuch a nature 
as not to be eafily evaporated and dried up. This 
fine fluid fhould neither be confounded with the 
common fzveat, nor yet with that fetid iubilancc 
which infefls only fome particular parts of the 
body. 

§ J 79- 
Finally, almofl the whole of the true Ikin is 
planted with hairs of various kinds. The moil 
numerous and abundant of thefe are very ihort 
and tender, inclining more or lefs to the nature of 
'town ; of hairs which fall under this defcription, 

fcarcely 
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fcarcely any part of the body is deftitute, except 
the eye-lids, the male penis, the palms of the 
hands, and the foles of the feet. But, on certain 
parts of the body, the hairs, being deftined for 
particular ufes, grow to much greater lengths ; 
examples of this we have in the hair of the head, 
in the eye-brows, in the eye-Iafhes, the hairs in 
the noflrils, the whiikers, the beard, together with 
fuch hairs as grow in the arm-pits, and about the 
anus and parts of generation. 

§ 1S0. 
In general, man is indeed lefs hairy than moft 
other animals belonging to the clafs mammalia. 
A difference exifts, however, in this refpeft, be- 
tween the inhabitants of different countries. For, 
to pafs in filence over thofe nations who are in 
the daily practice of plucking out, as well the 
beard, as the hairs which appear on other parts 
of the body, there are not wanting certain tribes, 
who are naturally deftitute of hair ; of this defcrip- 
tion appear to be the Tungufte and the Buratce, 
On the other hand, we are informed by travellers 
of the higheft reputation in point of veracity, that 
the inhabitants of Nadigfda, one of the northern 
Kurilikian iflands, are remarkable for the unufual 
quantities of hair with which their bodies are pro- 
reeled, 

I 3 S 181. 
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§ 181. 

Neither are the varieties fewer, which are ex- 
hibited by the hair, in regard to length, flexility, 
curlinefs, and, more efpecially, in point of colour : 
this lad property depends, in general, on ihe power 
of climate, on age, and other caufes, whi< h e>:ert 
their influence in perfect conformity to the efta- 
blifhed laws of nature ; but it fometimcs ?.lfo de- 
pends on a morbid and mifplaced temperament, as 
appears to be the cafe in the white natives of 
^Ethiopia. The colour of the hair correfponds, 
for the moil part, to that of the eyes. 

§ 182. 

There is alfo a further peculiarity in the direc- 
tion of the hairs, on certain parts of the boJy ; 
thus, for example, on the vertex or crown of the 
head, they purfue a fpiral direction ; on the pubes, 
they diverge and point upwards j on the pofterior 
fide of the arm, they look, (as on the ape, and 
contrary to their direction on the fatyr), towards 
the elbow, (that is, they point from the moulder 
downwards, and from the wrift upwards) : of the 
directions purfued by the eye-brows and eye-lames, 
it feems unnecefTary to fay any thing on the pre* 
/ent occafion. 



s 
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§ l«3- 
The hairs originate from the interior furface of 
the true flcin, which contains a quantity of fat : 
they are fixed with confiderable firmnefs in each 
of the fmall bulbs, which are compofed of two in- 
yolucra ; the external involucrum is vafcular, and 
oval ; the internal is cylindrical, appears continu- 
ous with the epidermis, and ferves as an immedi- 
ate covering to thofe elaflic filaments of which 
each individual hair is itfelf compofed, and which 
are from five to ten in number. 

§ 184. 
The hairs are always completely befmeared with 
an oily halitus, and are almoft incorruptible. They 
appear to pofTefs more of the nature of original 
dearies (or of eleflra per fe, as they are called), 
than any of the other parts of the body. Their 
nutrition is extremely fimple and eafy, as is alfo 
their re-produ&ion after having fallen off, unlefs 
the cutis itfelf be labouring under fome morbid 
affe&ion. 

5 l8 5- 

Befides other important purpofes which thefc 

common integuments of the body ferve, they are, 

in a particular manner, to be reckoned among the 

number of the excretory organs of the fyftem ; by 

I 4 their 
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their afliftance, in this point of view, certain foreign 
matters, which would from retention prove hi 
noxious, are hourly eliminated and totally removed 
from the general volume of our fluids. 

The truth of the above pofition is fully demon- 
firated and eftabliihed, by the well-known circum- 
{lance of miafmata being completely removed from 
the fyftem, under the appearance of exanthemata 
or eruptions ; it is alfo proved by the odours of 
garlic, muik, and other fubftances taken into the 
body, patting by the fkin ; it is (till further demon- 
flrated and confirmed by the procefs of fweating, 
and by other phenomena of a fimilar nature. 

§ 1 86. 
But above all, thofe excretory parTa^es convey 
off a certain fluid, which is called ne perjpirqble 
matter of Sanctorius, in honour of that molt acute 
and ingenious philofopher, who infhttired the firft 
feries of rational inquiries for the exprefs purpofe 
of afcertaining its utility and importance. 

It is neceffary, however, to obferve, that under 
this appellation, phyfiologifh commonly defignate 
excrementitious matters, which, if not oppofite, are 
at lead exceedingly different, in their natures, and 
which ought, therefore, to be dift ; nguifned from 
c- ch other with the utmost accuracy and care ; as 

the 
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the excretion of fweat, for inflance, from the 
genuine matter of perjpiration. 

The former (/. e. the fweaty excretion) is a 
liquid of an aqueous nature, faltifh to the tafte, 
and which fcarcely ever iifues fpontaneoufly from 
the healthy body when in a ftate of tranquility 
and reft. 

But the latter, (viz. the genuine matter of per- 
fpiration), of which alone we intend to treat on 
the prcfent occaiion, is an aeriform fluid, perman- 
ently elaftic, and bearing a very ftriking refem- 
blance to that which we exfpire by the lungs. 

§ 187. 

Like that ehftic fluid, it is highly charged with 
the principle of phlogifton, like that, it precipitates 
quick-lime from the water in which it was fuk 
pended, and, like that, it is alfo unfit both for 
contributing to the nourifhmcnt of flame, and alfo 
for fupponing the procefs of refpiration, &c. 

§ 188. 
The quantity of this fluid that exhales from the 
whole fuperfaies of the body (which, in an adult 
human fubjecT: of the middle fize, amounts by 
meafurement to about fifteen fqnarc feet) can 
/circely be reduced tp accurate calculation. 

For, 
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For, that the fcales, which from the time of 
Sanctorius have been made ufe of for afcertain- 
ing the exact weight of the body, are not well cal- 
culated for determining the precife quantity of this 
elaftic fluid, may be eafily und^rftood from what 
we have juft now faid refpecVmg the different fub- 
flances which are eliminated from the fyftem by 
the fkin, befides the true matter of perfpiration. 

It was long fince difcovered, that the nature 
and quantity of perfpiration vary extremely, not 
only in different perfons, but even in the fame 
perfons, at different times. It feems at prefent, 
however, to be a point too well afcertained to 
admit of a doubt, that there does really exift, 
with refpect to the matter perfpired, a national 
variety and peculiarity ; the truth of this we con- 
fidently reft on what has been faid, by authors of 
the higheft veracity, with regard to the fmgular 
and fpeciflc odours which are tranfpired through 
the fkins of the Caribeans, of the Greenlanders, 
of the Ethiopians, and alfo of the individuals be- 
longing to other barbarous tribes. 

§ 189. 

On confidering what has been faid with refpeft 

to the vafcularity obfervable in the texture of the 

fkin (§ 177), and alfo with refpe£r. to the analogy 

that exifls between the matter of perfpiration and 

tke 
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the air we expire (§ 187); and further, on coniider- 
ing what has been advanced refpe&ing the power 
and influence of the fmalleit vafcular ramifications, 
in the generation of animal heat — to him, I fay, 
who carefully weighs and attentively confiders all 
thefe circumftances, it will appear extremely pro- 
bable, that there exifts a flriking fimilkude indeed 
between the action of the lungs in refpira'tion, and 
that of the ilun in the procefs of perfpiration. It 
Will appear that there exifts between the cutis 
and lnngs a reciprocal confent ; fo that the one 
may be fuppofed capable of aflifting and fome- 
what relieving the other, and even of fupplying 
its place, at lead to a certain degree, in cafe of 
?ny accident or derangement. 

' § I9°- 
In fupport of this opinion we can adduce the 
Concurrent tefl imoni^s of a variety of phenomena, 
obfervable not only in a found) but alfo in a 
difeafed, ilate of the fyflem. 

Some of thefe phenomena are, for .example, 
thofe leading points, in which the human foetus, 
as well as that of the other animals belonging to 
the dafs mammalia, differ from the incubated 
chick, or the young of the feathered tribes, while 
yet enclcfed in the parities of the egr*. 

A further 



, 4 o OF PERSPIRATION'. 

A further evidence in favour of the fame 
opinion, is that fingular coldnefs of certain parts 
of the bodj'', even in warm blooded animals, (as 
in the nofes of dogs, &c.) which appears to be 
referred with fufHcient propriety, to a lefs phlo- 
giftic a&ion of the fmall veffels, with which thofc 
parts abound. 

On the contrary, from an encreafed a&ion of 
the minute veffels in certain parts of the body, wc 
explain, with the utmoft fairnefs and facility, a 
variety of morbid fymptoms, fuch, for inftance, as 
that fingular heat and flufhing in the palms of the 
hands, which occur fo frequently, and are fo 
ftrikingly obfervable in patients labouring under 
a heclic fever. 

With regard to that vicarious aclion of which 
we formerly fpoke, and by which we faid it ap- 
peared probable, that the functions of the lungs 
and cutis lend mutual aid and afli (lance to each 
ether; that fuch an aclion does unequivocally 
exift, we derive fome force of teftimony from thofe 
phenomena in pathology, where human fubjects, 
after birth, and even after advancing to an adult 
age, having their lungs almofl totally deflroyed by 
a confumption, or highly vitiated by fome other 
contamination, have neverthelefs furvived fuch 
melancholy misfortune?., for a long time, and in 
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fome cafes have even paffed feveral years, during 
the whole of which period they appeared to be 
almofl: entirely deprived of the ufe and advantages 
of refpiraticn. 

§ *9 U 

Finally, It does not appear improbable, but 
that the interior fnrface of the alimentary canal, 
may alfo, befides its other primary functions, be 
perpetually engaged in the performance of a phlo- 
giftic procefs, not unlike that conducted by the 
Jkin and pulmonary fyjiem. 

This canal or tube appears, indeed, to be the 
only interior part of the body, except the lungs 
themfelves, to which the atmofpheric air has free 
accefs ; but that the air has really free accefs to 
the prima via, or firji pajfages, as they are called, 
and that we fwallow that elaflic fluid in con- 
fiderable quantities, are matters, much too plain, 
to ftand in need of any proof. 

Further, That the air which we fwallew 
undergoes a change very fimilar to the change 
fuffered by that taken by infpiration into the 
lungs, is fatisfaclorily demondrared by the nature 
of the air contained in the whole alimentary canal. 

Finally, 
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Finally, To all thofe concurring circumftances 
we may further add, that truly aftonifhing con- 
geries of fmall blood veffels, fpread in profufion 
over the interior furface of the interlines, which 
is commonly believed to be equal in extent to the 
external fuperflcies of the whole body. 



SECT. XV. 
OF THE SENSORIUM AND NERVE& 

§ I9 Z - 

VV E come now to treat of another 
clafs of the functions of the human body, which 
embraces what we denominated the animal func- 
tions (§ 63): by means of thefe, an uninterrupted 
commerce and intercourfe are kept up between 
the body and the various faculties of the mind. 
They belong therefore exclufively, (as indeed the 
name itfelf plainly imports,) to organifed and ani- 
mated bodies ; but as they pervade the whole 
animal kingdom more univerfally than the vital 
functions, they appear to have an exceedingly jult 
and well founded claim to the epithet, animal. 

§ IQ 3- 



AND NERVES. I4i 

§ 193- 
The organs which are principally fubfervietit to 

the exercife of thefe functions are, the cerebrum, 
the cerebellum, and their appendage the medulla 
fpinalis, together with the nerves that originate 
from thefe three fources. The whole of thefe 
organs may, with fufficient propriety, be ar- 
ranged under two leading clafles, namely, the Sen- 
forium and Nerves. The former of thefe em- 
braces (if we except the nerves themfelves, and 
thofe parts which conftitute their more immediate 
origins) all the remainder of that whole fyftem, 
which forms, more particularly, the vinculum or 
medium of connection, that exifts between the 
offices or functions of the nerves and our nobler 
part, the faculties of the mind. 

§ *94> 
On this divifion is founded that beautiful obfer- 

vation of the illuftrious Sommering, in which he 
alledges, that the relative magnitude which the 
two preceding clafTes of organs bear to one 
another, correfponds fo accurately with the fa- 
culties of the mind, that the fmaller and lefs bulky 
the nerves of animals are, when compared to the 
fize of the other organs or parts which we have 
comprehended under the denomination of Sen- 
forium, the more vigorous and active are the fa- 
culties or their minds. In this refpect he obferves, 

that 
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that man may be faid to poffefs the largeft cere- 
brum or brain, if its bulk be compared to the 
fmall fize of the nerves that originate and proceed 
from ic, but not if its weight be compared with 
the relative weight of the whole body. 

§ *95- 

Befides the bony cranium or ikull, in which the 

cerebrum itfelf is enclofed, it is flill farther inverted 
with three involucra or coverings ; thefe are the 
dura and pia matres, between which is expanded 
the third, viz. the tunica arachnoidea, 

§ 196. 
The dura mater, which lines, as a periofteum, 
the cavity of the encephalon, is lengthened out 
into a variety of partitions or procelTes. By its 
falciform procefs, which is the mod prominent and 
remarkable, it feparates from each other, the two 
hemifpheres of the brain ; while, by means of that 
procefs called the tentorium, it forms a partition 
between the cerebellum and the parts fituated above 
it, and .thus, by giving fupport to the pofterior 
lobes of the brain, prevents them from making ao 
undue preffure on the fubjacent cerebellum. 

Further, the dura mater, by various duplicaturcs 
or doublings of its own membrane, forms what 
are called the venous finufes, while it gives them at 

4 lhc 
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the fame time firmnefs and fupport, and prevents 
them from being unduly coinpreffed. Through 
thefe finufes the blood of the encephalon, or parts 
contained within the cranium, glides back towards 
the heart : this blood is fiid, by phyfiologifta, to 
poffefs properties peculiar to itfelf, and appears, 
from a&ual calculation, to be fo confiderable in 
quantity as to amount, at leafl, to one tenth part 
of the whole mafs of blood contained in the human 
body. 

§ J 97- 
Next to the dura mater lies the tunica arachnoU 
dea, fo called from its extreme tendernefs and filmy 
texture. It is deftitute of blood-vtfTels, (§ 5.;, 
and does not, any more than the dura mater, enter 
the various fulci or furrows, and receive the dif- 
ferent eminences or ridges, which mark the fur- 
face of the cerebrum, but only expands, with uni- 
formity, over the whole volume of that important 
vifcus. 

§ 19S. 

Very different from this is the (late and fitua- 
tion of the internal involucrum or covering of the 
brain, on which the ancients bellowed the name 
of pia mater. This membrane every where ac- 
companies the cortical part of the cerebrum fo 
clofely, that the innumerable faall blood- veffels, 

vol. 1 K W i t & 
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with which it is profufely fupplied, enter, and 
even perforate the cortex itfclf, with their infini- 
tude of minute ramifications ; hence, when the pia 
mater is feparated by force from the cerebrum, its 
external furface prefents a fmooth and exquifitely 
beautiful polifn, while its internal furface, on the 
contrary, is confiderably villous, and refembles, not 
a little, thofe delicate radicles by which the mofles 
adhere to their native foil, or places of growth. 

§ '99- 

Both the cerebrum and cerebellum are compos- 
ed of a variety of parts, different from each other 
both in texture and figure, the ufes of which have 
been hitherto generally unknown : thefe parts are 
particularly diflinguimed by the four ventricles, as 
they are called, the communication between which 
has been of late traced and developed, with the 
utmoit accuracy, by the illuftrious Monro : of 
thefe ventricles, the two anterior and the fourth 
conta'n what are denominated the plexus choroidei, 
the ufes and functions of which are alfo involved, 
as yet, in intricacy and doubt. 

§ 200. 

In all parts, of both the cerebrum and cerebel- 
lum, there exifl two kinds of fubflance, one of a 
cinerkicus or aili-colour, which is called the corti- 
cal part, although it does not always form the 

exterior 
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exterior ftratum, the other white and fhining, and 
therefore called the medullary portion. Agree- 
ably to the obfervations of the illuftrious Som- 
mcring, there is interpofed between the two fore- 
going fubflances, ftill a third, of a colour border- 
ing on white ; this body is moft confpicuoufly ob- 
fervable in the arbor vita of the cerebellum, and 
in the pofterior lobes of the cerebrum. 

§ 201. 

The proportion, which the cineritious fubftance 
bears to the medullary, decreafes as life advances ; 
thus, in infants it is greater, in adults lefs. Almoft 
the whole of this cineririous fubftance, is com- 
pofed of an immenfe aflemblage and contexture of 
the fmalleft fized blood-velTels, together with veiTels 
of an order ftill inferior, even fo minute as to be 
incapable of admitting any thing except a white 
or colourlefs fluid of the moll exquifite tenuity, 
(5 79.) : a fmall number of thefe veflels paffes 
into the medullary portion, which appears to con- 
tain in its own compofition, (belides thefe minnte 
veflels and a quantity of very tender cellular mem- 
brane), a foft pultaceous parenchyma, in which 
phyfiologifts, even when armed and aided by the 
mofl: powerful glafles, have not yet been able to 
difcover any uniform and definite texture. 

K 2 § 202, 
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§ 202. 

In the cerebrum is cbfervable a perpetual but 
very gentle motion, bearing fuch a relation and 
exaft correfpondence to the procefs of refpiration, 
that while the lungs are collapfed, and their 
volume diminifhed in the aft of exfpiration, the 
cerebrum is flightly elevated, but immediately 
fubfides again, when the thorax is dilated by 
means of a fubfcquent aft of infpiration. 

§ 203. 
What has been called by phyfiologifts the me- 
dulla oblongata, terminates in the medulla fpinalis> 
which is contained in that flexible tube, formed 
by the vertebrae of the fpine or back, and is Pull 
clothed in the fame membranes which we have 
already feen inverting the cerebrum or brain itfelf: 
further, as the brain, fo likewife the fpinal marrow, 
is found to confiit of two kinds of fubftance, with 
this (hiking circumftantial difference, however, 
that, in the latter, the cineritions or afh-coloured 
fubftance forms the internal, whilrt: the fliinin^ or 
medul'ary compofts the external, part. 

§ 204. 

From each of the foregoing fources, namely, 

the cerebrum and cerebellum, together with the 

medulla fpinalis, the nerves primarily derive their 

origins. Thcfe are fmall ropes or cords, of a 

colour 
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colour more or lefs whitifh, difFering likewife in 
their degree of firmnefs), which are minutely 
didributed throughout almod all the other foft 
parts of the human body. This opinion of the 
minute, and univcrfal, didribmion of the nerves 
through every part of the human fyftem, though 
iiflible as a general rule, is, however, fuhjefifc 
to certain well founded exceptions. 

§ 204. 

For it appears from an infinitude of experiments 
made by the illudrious Haller, and other able 
obfervers, that there are fevcral of the partes 
fimilarcs (or fimilar parts § 46) of our bodies, in 
which, the knife, and powerfully armed eye of 
the anatomid, have not been able to detect the 
fmalled vedige of nerves, and where neither fur- 
gical obfervations nor live difiecYions, often re- 
peated by the mod dextrous hand, .have fucceeded 
in difcovering even the fainted phenomena of 
fenfibility. 

fn an enumeration of fuch parts, as appear to 
be deditute of fenf.uion and nerves, v.e mud em- 
brace, befides the naked cellular membrane, the 
epidermis, the reticulum mucofum, the hairs, and 
the nails. 

K 3 We 
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We include further, the cartilages, and bones, 
with their periodia and marrow. 

To thefe mud be added, the tendons, the aponeu- 
rofes, and ligaments; as alfo mod of the broader 
and more extenfive membranes, fuch, for example, 
as the dura mater and tunic i arachnoidea ; the 
pleura, with the mediadinse and pericardium; the 
peritoneum; the cornea, &c. 

Under the fame head we arrange mod parts of 
the abforbent fydem, but mere efpecially the 
thoracic duel:. 

Finally, This catalogue of fuch parts as neither 
poffefs nerves, nor are endued with fenfibility, 
diall be clofed, by the addition of the fecundities^ 
and umbilical cord, 

§ 206. 

The primary or nafcent origins of the nerves, 
emerging from the feaforium itfelf, have, as yet, 
eluded the mod zealous refearches of the fubtle 
knife and prying eye of the anatomid : it there- 
fore dill remains a matter of controverfy and 
doubt, whether the nerves on each fide of the 
body derive their origins from the correfponding, 
or from the oppofite fide of the fenforium ? Cer- 
tain pathological phenomena appear indeed to fa- 
vour 
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vour the latter of thefe opinions. It has been alfo 
lately eftabliflied by the illuRrious Sommering that 
a true decuiTation or croihng of the optic nerves 
does actually exift. 

§ 207, 
A certain continuation of the pia mater accom- 
panies the medullary part of the nerves in their 
courfe, in fuch a manner, as to form for them a 
vafcuiar cortex, or covering, of extreme tender- 
nefs. No fooner, however, do thefe cords emerge 
from the cerebrum, or the fpinal marrow, than 
they afliimc a very Angular habit and appearance, 
by which they may be readily diftinguifhed from 
almoft all the other fimilar parts of the body. 
This peculiarity of appearance is produced by 
fmall plicae or folds, which they exhibit, running 
in angular directions, more or lefs oblique. Thefe 
folds were formerly defcribed by P. P. Molinel, 
who compared them, not inconfiftently with pro- 
priety and fitnefs, to the rugs of the lumbricut^ 
or round worm, or to the final! rings of the afpera 
arteria. 

§ 208. 
The nerves, efpecially thofe of the fingle or 
unpaired orders, fuch, for inftance, as the inter- 
costal and vagantes or wandering nerves, are 
every where furnifhed with ganglia, i. e. fmall 
K 4 bulbs, 
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bulbs, of a texture confidcrably compact, and of 
a cineririous colour, fomewhat inclin ; ng to a pale 
red : the functions and ufes of thefe bodies in the 
animal economy have not yet been fatis^aftorily 
afcertained and demonftrated. We are, however, 
in the mean time, meft inclined to adopt the 
opinion formerly entertained rcfpe&ing thefe fub- 
flances by the ingenious Zinn. That acute phy- 
fiologift believed the ganglia to confifl entirely of 
mazy complications and intertextures of minute 
nervous filaments originating from di fcrent fources. 
In confequence of this intricate and uninveftigated 
texture of thefe bodies, he conjectured, that each 
nervous filament, or thread proceeding from them, 
parricipates, or contains in its compofition, a part 
of every filament that enters into their ftru£lure, 
however numerous thofe filaments may be, or 
however different the fources from which they 
originate. 

§ 209. 

Neither does there appear to exifl any very 
material difference between the nature of ganglh, 
as juft defer ibed, and of what are called plexus 
nervoji. Thefe latter are alfo indebted, for their 
exigence and form, to a fimi'ar concurrence and 
anaftcmofing intertexture of nerves that originate 
from different fources. The compofition of fuch 
nervous filaments as ramify and proceed from thefe 
« plexus 
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plexus nervofi, appears to be alio perfe&ly analo- 
gous to the compofition of thofe, that originate 
from the ganglia, of which we have already 
fpoken. 

§ 210. 
But as the nafcent origins of the nerves, fo like- 
wife (with a few exceptions), the final termina- 
tions of rheir extreme ramuli, or remote filamentary- 
branches, are as yet involved in the depth of ob- 
fcurity. For if we except thofe few nerves that 
terminate in a kind of medullary expanfion, as the 
optic nerve in the retina, and the foft portion of 
the feventh pair, in that pulpy zone, contained be- 
tween the fpiral laminx of the cochlea of the ear 
— If, I fay, we except thefe two nerves, the eva- 
nefcent filaments of fucli of the others as enter the 
vifcera, the mufcles, the ikin, &c. become fo mi- 
nutely blended with the real parenchyma of the 
parts on which they are diftributed, and gradually 
affume fuch a pulpy confidence, that the eye of 
the anatomift can no longer trace them through 
their mazy courfes. 
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i 5 4 OF THE NERVOUS SYSTEM. 



SECT. XVI. 

OF THE FUNCTIONS OF THE NERVOUS SYSTEM 
IN GENERAL. 

§ 211. 

W E have thus feen, that of the fen- 
forium, and nerves fo generally and minutely 
diflributed throughout mofi: parts of the body, a 
complete fyltem is beautifully conflituted, which, 
during the continuance of life, ferves as a medium 
of communication and mutual intercourfe between 
the body and the mind. 

§ 212. 
Various circumftances and phenomena combine 
in rendering it probable, that the mind is indeed 
attached and clofely connected to the brain itfelf. 
That the brain is thus honoured and dignified in 
its alliance is very powerfully and ftrikingly 
evidenced, by moft of the inftruments of fenfation 
heing fituated in the very vicinity of that organ ; 
by the aftonifhing conformation of its various 
parts, confidered with regard to their figure and 
ftru&ure ; but more efpecially by the phenomena 
attendant on its morbid affections. 

S 213. 
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§ 213. 
With refpeft to that connexion of which we 
have juft hinted, I would further obferve, that 
certain phyfiologifts, wantonly fponing in the de- 
lufive fields of imagination, have fuffered them- 
felves to be fo far influenced by the form and 
fituation of particular parts of the encephalon, 
that they have confidered, and even endeavoured 
to prove, fometimes one, fometimes another of 
thefe parts, to be indeed the very feat, and royal 
court, (as it were) of the mind. This honorary 
and fublime privilege, of affording a facred feat 
to our nobler and immortal part, fome meta- 
physeal phyfiologifts have been folicitous to 
beftow on the pineal gland*, others on the 
cerebellum, others on the corpus callofum f , and 

* In favour of the Cartefian hypothecs, feme degree of 
leftimony appeared to be derived from the diffections of 
certain maniacs, in whom the pineal gland was found in- 
verted with calculous concretions. On more accurate ob- 
servation, however, it was difcovered, that not only in 
maniacs, but alfo in numerous other fubjects poffeffing the 
moft complete degree of mental fanity, this fame glandular 
body was furrounded, from about the 1 2th year of life, by 
minute fandy concretions of a pearl-like appearance. — CI. 
Sommering de lapillis vel prope vel intra glandulam pinea- 
lem fitis, f. de acernulo cerebri Mogunt. 1785. 8. 

f Thofe fictitious prerogatives both of the cerebellum and 
corpus callofum are refuted in a very marterly manner by 

Zirtn 
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others, again, on that part which has been deno- 
minated polls Varolii. 

§ 214. 
We are not by any means to fuppofe, that the 
whole energy of the nervous fyftem depends on 
the encephalon alone ; it is alio derived in ^art 
from the fpinal marrow, and even the nerves 
themfelves pofTefs fuch a degree of inherent or 
native energy, as is fufficient of itfelf to throw the 
mnfcles into a ftate of convulfion. This native or 
exclufive energy of the nerves, appears to be 
principally fupported and preferved by that vaf- 
rular cortex or covering of thofe organs, of which 
we briefly fpoke on a former occafion (§ 205). 
It is, however, a truth which ought not to be for- 
gotten, that this inherent power of the nerves 
themfelves is lefs, and that energy, on the con- 
trary, which is derived immediately from the 
encephalon, greater, in man, than in other 
animals, efpecially fuch as are fupplied with cold 
blood. 

§ 215. 
The office of the nervous fyftem appears, in a 
particular manner, to be two-fold. Firft, by means 

Zinn in his " Experim. circa corpus callofum, cerebellum, 
duram meningem, in vivis animalibus iaftitut. Goctting. 
1749. 4. 

cf 
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of this fyftem, other parts of the body, efpecially 
fuch mufcles as are fubje&ed to the influence of 
the will, are excited to motion ; of this function, 
however, we will treat more fully in another 
place. But, fecondly, the nerves are peculiarly 
fubfervient to fenfation ; whatever fenfible impref- 
fions are made on the body, they, like a&ive he- 
ralds, convey and announce immediately to the 
fenforium, and there give rife to perception. 

§ 216. 
Finally, the fenforium is evidently poffeffed of 
the following very lingular faculty or power, viz. 
that, having received fenfible impreffions through 
the medium and agency of certain nerves, it is 
able to re-afr, again in its turn, not only on the 
fame nerves, but alfo on fuch as are completely 
different. In teflimony of the truth and authen- 
ticity of this pofniou, it will be fulHcient to men- 
tion the aftion of the retina, when affected by 
light, on the fenforium, and the re-a&ion of this 
latter, again, in either conftri&ing or dilating the 
iris. 

§ 217. 

It is principally from this laft fource, that we 
are to derive and explain raoft of the effects of 
the imagination, and paffions of the mind, on 
the human body : of thefe effe&s we will fpeak 

more 
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more fully on a future occafion. To the fame 
fource, alfo, muft we refer that extenfive and 
diverfified confent of the nervous fyftem, which 
prevails throughout almofl the whole body (§14.), 
and the aftonifhing power and influence of the 
fame, over mod of the other functions of the 
animal economy. 

§ 218.. 

That the phenomena which we have jufl men- 
tioned, proceed from certain properties effential 
to the nervous fyftem, is a pofirion, that appears, 
from obfervation and experiment, to be founded 
on the mod indubitable evidence. But, to eluci- 
date and explain the manner in which this fyftem 
acts, in the production of fuch phenomena, is, 
indeed, a difficulty of the utmoft magnitude. 

§ 219. 

When we view the fubject in a general light, 
the various opinions, which have at different times 
been advanced on this contefted point, may be all 
referred to two leading claffes : one of thefe 
alleges the action of the nervous fyftem, to de- 
pend on a certain ofcillatory motion ; while the 
other fuppofes it to be produced by the motion of 
a peculiar fluid, refpecting the nature of which 
phyfiologifts, again, hold different opinions. Thus, 
while fome believe this fluid to be animal fpirits, 

contained 
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contained in, and paffing through, veflels, others 
contend, that it is a certain modification of matter, 
fimilar to fire, electricity, or the magnetic effluvia. 



§ 220. 

Although I am difpofed to adopt neither of 
the above opinions as my own, yet it is proper to 
obferve, that mod: of the arguments, by which the 
advocates of either hypothefis have endeavoured to 
invalidate the other, appear to me to be as crude 
and inconclufive, as they ought to be fubtle, inge- 
nious and forcible. This obfervation applies, as 
well to the arguments made ufe of to prove the 
ofcillations of the nerves, as to thofe advanced for 
the purpofe of eftabliftiing the exiflence of a ner- 
vous fluid. 

§ 221. 
If, indeed, our views of the fubject be not erro- 
neous, the two foregoing opinions may, without 
impropriety, be united, and thus a third one 
formed, more plaufible, at lead, than either of 
the originals, namely, that a certain nervous fluid 
does actually exift, and that this fluid is a!fo capa- 
ble of motion, and of being thrown into ofcillatory 
vibrations, when fubjected to the action and influ- 
ence of ftimuli. 

§ 222. 
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§ 222. 
Not to mention various other evidences, which 
might be obvioufly deduced, from the different 
phenomena of the nervous fyftem, the Jlruflure of 
the brain itfelf, which bears a Irriking rtfcmblance 
to that of certain fecreting vifcera, appears indeed 
to be highly in favour of the exigence of a nervous 
fluid. It is furely a matter too obvious to admit 
of cbntroverfy, that there is no more need of any 
direct tubes and canals, for the diftribution of 
fuch a fluid through the nerves, than there is, for 
the conveyance of a liquid through brown paper, 
Or any other filtre. 

The nugatory Calculations, refpecling the aflo- 
nifhing rapidity, with which the animal fpirits have 
been fuppofed to hurry through their nervous 
canals, in all parts of the fyftem, are fubje&s too 
hypothetical and vifionary to merit our time, or 
command our attention. 

§ 223. 
That an ofcillation of the nerves does indeed 
txift, is a pofition, powerfully fupporied by a great 
variety of very ftriking and pointed phyfielogical 
phenomena. This ofcillation muft not, however, 
be fuppofed to bear any refemblance to the rude 
vibrations of tenfe chords, but is fuch a fubtle, 
tremulous motion, as may be readily conceived to 
2 take 
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take place in the tender, pulpy fubftance of the 
brain. That hearing is excited by an ofcillation 
of a liquid, has been reduced to fatisfacrory de- 
monftration. That an ofcillatory motion fomewhat 
fimilar takes place alfo, in the aft of virion, is 
(though we fhould not be willing to repofe impli- 
cit confidence in the opinions of Leon. Euler) a 
pofition founded, at lt-aft, on ftrong probabilities. 
That the action of the other fenfes depends alfo 
on an ofcillatory motion of a fimilar nature, is an 
opinion, which was not only embraced by the 
illuftrious Newton*, but has been iince ably and 
fuccefsfully defended in the writings of the faga- 
cious Hartley. It is on the principle of the exif- 
tence of fuch a motion, that this laft mentioned 
author, has firft happily accounted for the affeci- 
ation of ideas, and then, by the aid of this, pro- 
ceeded to explain, with the nt mo ft ingenuity, mod 
of the functions performed by the different facul- 
ties of the mind f. 

* Vide ejus Qnsediones ad calcem optices. Qu. 23. p. 
355. edit. Lond. 1 719-8. 

f David Hartley's Obfervations on man, his frame, his 
duty, and his expectations. Lond. 1749, vfA. ii. 8. 
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SECT. XVII. 

OF THE EXTERNAL SENSES IN GENERAL, BUT 
PARTICULARLY OF THE TOUCH. 

§ 224. 

V^NE office of the nerves, as we have 
already had occafion to obferve, confifts in com- 
municating to the fenforium, impreffions made by 
external objects. This they do through the me- 
dium of the external fenfes, which officiate as 
watchful centinels to the body, and diligent in- 
ftru&ors to the mind. 

Thefe, therefore, {hall conflitute, at prefent, the 
fole objeel of our confideration. For to arrange 
among the fenfes, the ftimulus or propenfity which 
animals feel to evacuate their feces, the fenfation 
of hunger to which they are fuljected, or other 
internal calls of nature of a fimilar kind, would 
be, as Haller formerly obferved, an unneceffary 
fpecies of fubtility and refinement. 

225. 

It ought to be remembered, that no other clafs 

of functions belonging to the animal economy, is 

fubjefted to fuch an afloniihing variety in different 

individuals, as that of the external fenfes,, which 

conftitutes 
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conftitutes the fubjecT: of our prefenc confideration. 
This infinite diverfity, which exifta between thcfe 
fenfes in different individuals, is either natural or 
acquired, and relates to their greater or lefs acu- 
men or fharpnefs, their fubtlety, or to the manner 
in which they are affected by fimilar applications 
of the fame ftimuli. 

§ 226.. 
In giving an entire and complete account of 
the external fenfes, it appears moil proper to 
begin with the touch, this being the one which 
manifefts itfelf at the earliefl period in the human 
fubject after birth. The organ of the fenfe of 
touch is expanded over the whole fuperficies of 
the body, and is fo conftituted and formed as to 
be affected by much the greatefl number of the 
properties of external objects. 

§ 227. 
For we are not only made fenfible of certain . 
qualities of fubftances by means of the touch 
alone, as of heat, hardnefs, weight, &c. but there 
alfo exifl: other qualities, fuch, for inftance, as 
figure, diftance, &c. of which we acquire, a much 
more certain and accurate knowledge by the aid 
of the touch, though it mufl be acknowledged 
that thefe qualities are at the fame time fubject to 
the cognizance of fome of the reft of our fenfes. 
L 2 § 228. 
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§ 228. 
The touch is lefs liable to deception than the 
other fenfes ; and is capable of becoming, by cul- 
tivation *and attention, fo exquifitely perfect and 
refined, as to be able to compenfate, in a certain 
degree, for any deficiency in its lifter fenfes, more 
efpecially in that of vifion. 

§ 229. 
The organ of this fenfe is indeed the ikin in 
general, concerning the fabric and texture of 
which we fpoke formerly ; but thofe parts that 
are more immediately fubfervient to the touch, 
are the papillae of the corium or cutis vera ; thefe 
papillae exhibit various figures in different parts of 
the body; they are indeed, for the moft part, ver- 
rucofe, in other places they are fungous, in others 
filamentous or thread-like, &c. under all which ap- 
pearances, the extremities of the cutaneous nerves 
terminate after the manner of fmall pulpy pencils. 

§ 230. 
But by far the moft important and diftinguifhed 
instruments of the touch are, in particular, the 
hands, the fkin ot which is imprefTed with a great 
number of (hiking peculiarities. Thus, for ex- 
ample, the ikin on the palms of the hands, and on 
each fide of the joints of the fingers, is fulcated 
and completely deftitute of hair, for the purpofe of 

facilitating 
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facilitating- the folding or doubling up cf thofe 
parts. The extremities of the lingers, on their 
internal, and of the toes, on their inferior, fur- 
faces, are furrowed with flight and very elegant 
grooves running in directions more or lefs fpiral : 
but the former, on the exterior, and the latter on 
the fuperior, fides, of their terminations, are pro- 
tected from injury by nails. 

§ 23 r. 
Thefe fcntiform nails are polfeffed only by man, 
and a few other animals, (belonging to the clafs 
mammalia), which are alfo furnifhed with hands, 
and excel in the acutenefs of their fenfe of touch. 
Thefe nails appear to be defigned for the purpofe 
of making a gentle refiftance to the prefTure of 
the fingers when examining fubflances, and thus 
aiding their action. 

The nails, though of a horny nature, mud 
neverthelefs be confidered, on the whole, as pro- 
ductions or continuations of the epidermis ; for 
immediately under them lies the reticulum muco- 
fum, which in ^Ethiopians is black ; and finally, 
beneath this again is expanded the corium or true 
ikin, which is firmly attached to the perioftium of 
the extreme phalanx of the fingers. Alfo thefe 
conftituent parts of the nails are ftriated in a lon- 
gitudinal direction. At their pofterior margins 
L 3 (which 
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(which are diftinguiflicd by f;nall fcmilunar fcg- 
ments, of a mining or fomewhat brilliant ap- 
pearance) they are fecurcly fixed in a groove 
formed by a reflection of the cutis, from whence 
by a daily, but very moderate, increafe, they are 
gradually protruded forward, in fuch a manner, as 
to be completely renovated in every term of about 
fix months. 



SECT. XVIII. 
OF THE TASTE. 






1 ASTES are certain impreflions made 
on, and perceived by, the tongue, and alfo, in fome 
meafure, by the adjoining cutaneous parts of the os 
internum (i. e. the infide cf the mouth); thefe parrs 
are, in particular, the medium palati, the fauces, 
the cheeks, and even the lips themfelves ; with 
refpecl, however, to the whole of thefe auxiliary 
parts, it V proper to obferve, that they have no 
perception of any tafles except fuch as are acrid 
or intenfely bitter. 
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§ 233- 
The principal tnftrament of tafte is the tongue* 

an organ capable of the utmoft agility in motion, 
very pliable, and exceedingly changeable in pom; 
of form : it confifts of a flelhy texture, which ex- 
hibits a ftriking appearance, fomewhat refembling 
the texture of the heart. 

§ 234. 
It is invefled with involucra or coverings, which 
bear a fimilitude to the different ftrata of the cutis : 
thefe are, the epithelion, which correfponds to the 
cuticle, the reticulum Malpighianum, and laftly, 
a papillary -membrane, that differs but little in its 
ilru&ure from the cerium or true (kin. 

_ § 235. 
The principal difference confifts in this, that 
the epithelion, inftead of a fine cutaneous oil, is 
lubricated and moiftened by mucus, which exfudes 
from that imperceptible orifice, named after Mei- 
bomius, and alfo from the reft of that glandular 
expanfion, difcovercd by Morgagni : another point 
of difference is, the conformation of the papillae, 
which are divided into the petiolated, the ob/ufe, 
and the conical ; of thefe, the former, being very 
few in number, are placed in a lunated arrange- 
ment, at the root of the tongue, while the others, 
being of various fize?, are crouded promifcuoufly 
L 4 and 
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and without oHer, on the back of the tongue, 
but more efpecially on its edges and tip, where 
the fenfe of tafte is moll acute and exquifite. 

§ 236. 
To thefe papillae pafs the extreme filaments of 
the lingual br inch of the fifth pair of nerves, by 
the offices and aid of which it appears probable, 
that the fenfe of tafte is proximately generated and 
preferved. 

For the ninth pair of nerves, and alfo that 
branch of the eighth, which is diftributed through- 
out the tongue, appear to be fubfervient to the 
various motions performed by that organ in chew- 
ing, fwallowing, fpeaking, &c. rather than to its 
function as the immediate inftrument of tafte. 

§ 237. 
Tl at the tongue may exercife the fenfe of tafte 
in perfection, it is neceffary for it to be kept in a 
ftate of complete humidity ; the fubftance to be 
tafted (hould alfo be a liquid 1 , and ought to abound 
with falts in a ftate of folution : for if either the 
tongue irfelf, or the fubftances applied to it be 
dry, it may then indeed examine them by the 
touch, which it generally^ potteries in an exquifite 
degree, but cannot with ftrictnefs and propriety 
be faid t-o tafte them. 

When 
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When the tongue difcharges the office of 
tafting with moil perfection and acutenefs, the 
papillae, fitu;ued on its apex and edges, appear to 
be brought into a (late of genuine, though flight, 
erection. 



SECT. XIX. 

OF SMELLING. 

§ 238. 

JjY means of the fenfe of fmelling we 
perceive impreffions made by the odorous effluvia 
of fubftances, which being inhaled in infpiration, 
come in contact with that part, in particular, of 
the Schneiderian membrane, which inverts each 
fide of the fepmm narium, and lines the convex 
furfaces of the concha. 

§ 239. 
For although the whole of the internal nares, 
together with the adjoining finufes, which open 
into them, be lined with a humid membrane, 
iimilar in appearance to the Schneiderian, it 
neverthelefs appears to be diverfied in its nature 
in different places. 

That p^rt of the membrane, which is fituated 
near the opening of the external nares themfelves, 

bearing 
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bearing a ftronger refemblance to the other parts 
of the real cutis, is overfpread with febaceous fol- 
licles, which are completely mantled in clufters of 
hair. 

But that part which lines the feptum narium, 
and concha, is of a fungous nature, and abounds 
with fmall muciferous cryptas or cells. 

Finally, Thofe portions which invefl: the 
parietes of the frontal, the fphenoidal, the eth- 
moidal, and the maxillary finufes, are by far the 
mofl tender and delicate of all, and are completely 
overfpread with an infinitude of minute blood- 
veffels, which conflantly exhale from their ex- 
tremities a fubtle dew-like fluid of an aqueous 
nature. 

§ 240- 
The principal, if not, indeed, the only ufe of 
thofe finufes appears, therefore, to be, to furnilh 
a watery liquid, of fuch a nature, as has been juft 
defcribed, which being firfh conveyed into the 
three paffages or avenues of the nares, may be 
from thence communicated to thofe adjacent parts, 
which, we have already faid, conftitute the imme- 
diate inftruments of the fenfe of fmelling. By 
thus fupplying, with a due degree of humidity, 
the parts which proximately form the olfactory 

organs, 
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organs, thofe finufes contiibure, not a little, to 
preferve the acutenefs and perfection of this in- 
terefting fenfe. 

For the attainment of this end, fuch a wife pro- 
vision is made by the very fituation of thofe feveral 
finufes, that in whatever pofnion the head be 
fuiFered to reft, one or other of them may ilili 
difcharge and depofit a quantity of this fubtle dew, 
on the immediate feat of the fenfe of fmelling. 

§ 241. 
The fungous part of the nafal membrane, of 
which we have already fpoken, and which con- 
(titutes the proximate organ of fmelling, befides, 
the immenfe number of minute blood-vefTels with 
which it is overfpread (and which are rendered in 
a particular manner remarkable, by this circum- 
stance, that there are no other veffels in the whole 
body equally liable tofpontaneoiis hemorrhages); 
bcfides thefe fmall blood-veffels, I fay, this part 
of the membrane is alfo furnimed with nerves, 
efpecially from the firit. pair, and alfo from both 
branches of the fifth pair : of thefe, the firit. pair 
appears to be of itfclf folely fubfervient to the fenfe 
of fmelling; while the others fupply the parts, to 
which they are diftributed, with branches for the 
purpofes of common fenfation, fuch, for example, 
as that which gives rife to freezing, &c. 

§ 242. 
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§ 242. 
The extreme filaments of this firft pair of nerves 
are not, (as is the cafe in the organs of touch and 
tafte), lengthened out and rounded into papillary- 
elongations, but appear to deliquate, or melc down, 
as it were, into the fpongy and uniform paren- 
chyma of the membrane in which they terminate. 

§ 243. 
In new-born infants, the chamber deftined for 
the immediate reception of odours is narrow, and 
as yet extremely imperfect. The finufes, of which 
we have already fpoken, have at this time fcarcely 
made their appearance : hence, infants do not ac- 
quire the fenfe of fmelling till a late period, as the 
expanfion and complete formation of rheir internal 
tiares are but gradually and very flowly accom- 
plifhed. The larger thofe inftruments become, 
and the more accurately they ate formed and 
finifhed, the more exquifite will be the acutenefs 
and perfection of this fenfe. 

§ 244. 
Finally, it is a truth well worthy of being re- 
membered, that there is fcarcely another external 
fenfe, which poffeffes fuch a powerful connection 
with, and influence over, both the fenforium itfelf, 
and the internal fenfes, as that of /fuelling. 

There 
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There is none fubjeft to fuch finking diofyn- 
crafies ; none better calculated either to produce, 
to prevent, or to remove, paroxyfms of fainting. 

Neither is there any one fufceptible of more 
delicate and pleafing impreffions ; the fmell is, 
therefore, happily termed by Roufleau the fenfe 
of the imagination. 

Nor are there, Iaftly, any other fpecies of fen- 
fations that appear to excite fo clear and vivid a 
remembrance, as that which fpecific odours recal 
to the memory. 



SECT. XX. 



OF HEARING. 



§ 244. 

•OOUND, which is excited by a tremu- 
lous collifion of elaftic fubftances, and propagated 
from fonorous bodies, through the medium of the 
air, is at length perceived by the fenfe of hearing, 
after having proceeded onward in the following 
order: viz. it is firft received by a ftiell-formed 
cartilage denominated the external ear, over which 

a few 
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a few of the human fpecies pofTefs a power of 
voluntary motion : being collected and concen- 
trated, as it were, by means of this concha or Jhell t 
it pafTes immediately into the meatus audiiorius, 
which is thoroughly anointed and defended by a 
very bitter and fomewhat yellowifh cerumen, or 
wax-like fubftance : at the internal extremity of 
this meatus auditorius it flrikes againfl the mem- 
brana tympani, which is fituated in an oblique 
pofition, is firmly attached to an annular groove 
in the os temporjs, and forms a complete partition 
between this meatus auditorius, or pafTage for 
found, and the middle portion of the ear. 

§ 246. 
Behind this membrane, the middle portion of 
the ear, denominated the cavity of the tympanum, 
is fo fituated as to have its fundus or bottom 
pointing upwards and inwards. 

It contains three fmall bones, belonging to the 
organ of hearing, the external of which, called 
the malleus, is connected by its handle to the mem- 
brane of the tympanum ; from its fpinous procefs, 
which runs in a forward direction, a bulb or ^lobe 
is formed, (tfpecially in an adult fnbject), with an 
annular groove funounding its bafe; this faiall 
globular head reds on the body of the incus. 



The 
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The incus itfelf is attached to the minute knob 
or head of thcjlapes, by its longer procefs, which 
extends nearly to the middle of the cavity of the 
tympanum. 

Finally, the Jiapes, reding its bafis on the fenes- 
tra ovalis, looks towards the vejlibulum of the 
labyrinth, into which, found, having percmTated 
againft the membrane of the tympanum, is propa- 
gated by means of the connections of thofe three 
oficcula or fmall bones. 

§ 247- \ 
The Euftachean tube, running from the interior 

parts of the fauces, opens alfo into the cavity of 

the tympanum ; the inferior winding paifage of 

the cochlea enters likewife into the fame cavity; 

over the mouth or orifice of this pafTage, called 

the fenejira rotunda, a fine membrane of a peculiar 

nature is expanded. Phyfiologids have not yet 

afcertained and demonftrated, in a clear and fatif- 

fa&ory manner, the ufes of either of thofe two lad 

mentioned parts. 

§ 248. 
Ladly, in the deep and hidden recedes of the 
•s pctrofum lies the labyrinth, or internal portion of 
the ear t which embraces again three feveral parts. 

Thefe 
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Thefc are the wjiibulum, which is fituated in 
the middle between the other two, and into which 
open, befides the feneftra ovalis, both the five 
mouths of the femicircular canals that run in a 
backward direction, and alfo the fuperior winding 
paflage of the cochlea, which extends and lies 
anteriorly. 

§ 249. 
The labyrinth itfclf contains a very fubtle, lim- 
pid water, which has been named after the illuf- 
trious Cotunnius, and which ihat celebrated phy- 
fiologifl difcovered to be abforbed by two very 
minute canals : thefe fmall canals, called by Co- 
tunnius, aquedu&s, (and by Meckel diverticula), 
arife, the one from the veflibulum itfelf, the other 
from the inferior winding paflage of the cochlea. 

§ 250. 
The foft portion of the feventh pair of nerves, 
together with the hard, (which afterwards pafles 
through the aqueducl of Faliopius), having en- 
tered the internal chamber of hearing, tranfraits 
its medullary filaments through the perforated 
bottom of that cavity. Thefe filaments pafs, in 
part, to the veflibulum and femicircular canals, 
but are diflributed more efpecially over the bafe 
of the cochlea, where their extremities are ar- 
ranged in fuch a manner as to run between the 
2 laminae 
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laminae or plates of the feptum of the cochlea, 
exhibiting the appearance of a fine medullary 
zone, beautifully ornamented with plexiform ftrije 
or ftreaks. 

§ 251. 
The ofcillatory tremor which we formerly traced 
and followed up, even to the feneftra ovalis, 
(§ 246.), is from thence propagated to the vefti- 
bulum, where, finally, through the medium of the 
fubtle aqueous liquid already defcribed (§ 249.), 
it ftrikes and impreffes the auditory nerves them- 
felves, which are diflributed with infinite art and 
ingenuity throughout the mazy circumvolutions 
of the labyrinth. 

§ 252. 
The impetus of found, (biking againft the mem- 
brane, and being propagated through the cavity 
of the tympanum, is thought to be modified and 
regulated, not only by the mufcles of the malleus 
and Jlapes, which appear, in their contraction and 
relaxation to be fubject to the influence of the 
will, but alfo by the chorda tympani, which is 
fituated in the middle, between the handle of the 
malleus and the longer leg of the incus. 

tol. i. M SECT. 
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SECT. XXI. 
OF VISION. 

§ 253- 

A HOSE rolling or verfatile globes, 
denominated eyes, are to be confidered as the im- 
mediate inftruments of the fublime fenfe of vifwn. 
They are fixed as if on footftalks, by their optic 
nerves (rtfpecting the deculTation of which we 
have already fpoken, § 205.), in fiich a manner, 
that their infertions are not directly oppofite to 
the centres of the cornea and iris, but are placed 
behind the imaginary axes of the eyes, in fitua- 
tions fomewhat nearer to the nofe. 

§ 254. 
Each orb is compofed of various tunics or coats, 
which inclofe humours of different denfities, and 
fo extremely pellucid, that the rays of light, 
having entered the pupil or window in the ante- 
rior fegment of the orb, can pafs through, with- 
out the lead interruption, to its bottom or oppofite 
fide. 

§ 2 S5- 
The external involucrum of the globe of the eye 
is called fclerotica, the anterior hiatus or chafm or 

which 
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which is clofed up by the tranfparent cornea, 
which is a lamellated membrane, more or lefs 
convex, and projects in a flight degree forward, 
like a fegment of a fmaller globe protruding out 
of a larger. 

§ 256. 
Next to the fclerotica lies the tunica choroidea, 
which abounds in blood-veiTels, more efpecially 
in verticofe or circuitous veins: this coat is flamed 
on each fide by a black pigment, which loofely 
adheres to its concave furface after the manner, 
and with the appearance, of mucus. 

§ 2 57- 
The choroides enclofes, finally, the retina, 

which is the mofl internal of the common tunics 
embracing the vifual orb. This coat confifls en- 
tirely of the medullary fubftance of the optic 
nerve, which having perforated the fclerotica and 
and choroidea, is expanded on the concave fur- 
face of this laft involucrum, and there arranged 
with the utmoft beauty and elegance of ftru&ure. 

§ 258- 

The anterior border of the tunica choroidea 
terminates in a cellular ring, which is denominated 
orbiculus ciliaris, and by means of which the cho- 
roides is more firmly attached to a correfponding 
M 2 groove 
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groove or depreffion in the fclerotica. From tins 
cellular girdle or attachment, two other membranes 
of different kinds, (namely, the iris and ciliary 
proceffes), originate and diverge from each other, 
like two expanded circles. 

§ 259. 
The iris (the pofterior furface of which, being 
overfprcad with a dark pigment, is denominated 
uvea) is fituated anteriorly, is gently convex on 
the furface next the cornea, and is furrounded on 
all fides by a humour of an aqueous nature. That 
fegment of the iris, which lies next the nofe is 
narrower, while that which looks towards the 
temples is pofTeffed of greater expanfion. Its tex- 
ture conufts entirely of condenfed cellular mem- 
brane, without the fmallefl veftige of mufcular 
fibres; upon the whole, it appears to be in reality 
a membrane fui generis, as was formerly well 
obferved by Zinn, and not by any means an ap- 
pendage to the choroides. On its anterior furface 
it is differently coloured in different individuals, 
and while diltended and animated with a plenitude 
of life, it exhibits fomewhat of a floccofe ap- 
pearance. 

§ 260. 

The blood-veffels of the iris run principally on 
its anterior furface, and, in the foetus, are con- 
tinued 
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tinued into what is called the membrana pupillaris : 
refpe&ing the nature and ufe of this membrane, I 
have fpoken more fully in another place *. It 
appears to be intended for the purpofe of pre- 
ferving the iris, (during the rapid growth of the 
ball of the eye), in a (late of expanfion, and thus 
rendering it more fit for future motion. 

About the feventh or eighth month of preg- 
nancy, when the ball or the eye has now acquired 
a confiderable magnitude, this membrane begins 
to open and give way in its centre; the elliptical 
arches of its veflels are retraced in a very gradual 
manner, and thus form, in my opinion, the fmall 
interior ring of the iris ; it is, at lead, certain, that 
not a fingle trait of this ring can be difcovered in 
the eyes of a fcetus previouily to the above-men- 
tioned period. 

"§ 261. 

The pojlerior of thofe two orbicular membranes, 
of which we have already fpoken, (§ 258) is 
called the ciliary body or band; it runs in a back- 
ward direction, and therefore, in its progrefs, 
diverges dill farther from ihe iris; by its external 
border , which is grofs and firm, it is attached to 
the orbiculis ciliaris (§ 258), but by its internal, 

* C :mmentat. fociet. fcient. Goettingens. T. VII. 

M 3 which 
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which is more fine and delicate, it embraces the 
margin of the capfule of the lens : it is alfo fhaded 
with that fame dufky pigment, of which we have 
twice already fpoken. 

Its anterior furface, lying oppofed to the uvea, 
is fomewhat ftriated. 

Its pofterior furface, retting on the vitreous 
fubftance, is diftinguifhed by about feventy plicae 
or folds, which exhibit an extremely elegant 
floccofe appearance; thefe are called ciliary pro- 
ceffes, and are remarkable for a vafcular apparatus 
of inexpreffible fubtlety and beauty. 

§ 262. 
In the eye-ball itfelf, the membranes of which 
we have been hitherto describing, there are en- 
clofed, in particular, three different humours. 

The vitreous humour occupies and fills the 
pofterior, and by far, the greateft, portion of the 
vifual orb. It is diflributed, in a countlefs number 
of minute drops, throughout as many minute cells 
of the membrana hyaloidea, in fuch a manner, that 
the whole mafs, confuting, in part, of membrane, 
and in part, of lymph, exhibits the appearance of 
% peculiar, tremulous jelly. 

S 263, 
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263. 
The anterior part of this vitreous fubftance, 
has appended to itfelf, and embraces, in the ciliary 
girdle, a capfule, in which is contained the chryf- 
taline lens, furrounded on all fides by a very 
fubtle water, firfi: difcovered and defcribed by 
Morgagni. 

This lens itfelf, is alfo compofed of extremely 
pellucid cellular membrane; it is by far more 
denfe than the vitreous fubftance, and is furnifhed 
with fo minute a quantity of genuine humour, 
that, when preffed between the ringers, it refembles 
glue of the mod: tenacious confidence, but at the 
fame time of aftonifhing tranfparency. 

§ 264. 
The remaining portion of the internal cavity of 
the eye, is filled up by an exceedingly limpid 
aqueous humour, and, by the expanded orbicular 
curtain of the iris, is divided into two. chambers t 
thefe are, the anterior, or more capacious cham- 
ber, which feparates the cornea from the iris, and 
the poderior one, of fmaller dimenfions, extending 
from the uvea to the corpus ciliare. 

§ 265. 
Thefe mod precious and ineftimable parts of 
the body, as Pliny, the elder, has emphatically 
M 4 called 
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called the eyes, are fecurely protected from ex- 
ternal injuries, as well by their reclufe fr tuitions 
in thejr orbits, as by their valviform coverings, 
the palpebra. 

Between the folds 'of the palpebra arc planted, 
in immenfe profuiion, the crouded febaceous fol- 
licles of Meibomius; their extreme or lower edges, 
fringed with three or four phalanges of cilia or 
lafh.es, are kept in an expanded {tare by certain 
cartilages called tarji, which are alfo of further 
fervice in facilitating the motion of the palpebral 
on the eye-balls. 

But (to adopt the language of the eloquent 
Cicero) the parts fituated immediately above the 
palbebrse, being clofely mantled in the fupercilia 
or eye-brows intercept and turn afide the fweat 
flowing down in flreatnlets from the head and face, 
and alfo ferve to moderate, in a certain degree, 
the exceffive effulgence of light. 

§ 266. 
For the purpofes of lubricating the eyes, of 
preferving their fplendor, and of warning out he- 
terogeneous fubftances, the tears are provided : 
the principal fource of this fluid is a fmall conglo- 
merate gland, deeply fituated in a deprefhon to- 
wards the external part of the circumference of 

the 
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the orbit. The excrerory ducts belonging to this 
gland are numerous, but extremely tender ; they 
are fuppofed to convey, from both eyes, in the 
courfe of twenty-four hours, about two ounces of 
tears ; After having been excreted, the tears are 
again abforbed by the puncla lacrymalia, from 
whence they are conducted through what are 
called the cornua hmacum, or /nail's horns, to the 
lachrymal fac, and from thence fin.dly difcharged 
into the lowermoft pafTage of the nares. 

§ 267. 

Thus much it was neceflary to premifc refpeft- 
ing the admirable ftructure of the vifual organ. 
We come now to treat of the functions of this 
organ, or, in other words, to confider the dodrine 
of vifion. 

All the rays of light which fall on the convex 
furface of the cornea pafs through it, provided 
their angle of incidence be lefs than that of 48 
degrees. In confequence, not only of the den- 
fity, but alfo the figure of the aqueous humour, 
the rays are refracted in that medium, and turned 
a little nearer to the real axis. 

As many of the rays as, having patted through 
the pupil, enter the cryftallinc lens, mufl necef- 

farily 
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farily, in this more denfe medium, be fubje&ed 
to a ftill higher degree of refraction. 

But by means of the more attenuated and lefs 
refractive vitreous medium, wife provifion is made 
to prevent thefe rays from uniting in a focal point 
at too fliort a diftance : this point, being thus 
farther removed from the convex furface of the 
cornea, falls on the retina^ and there exhibits, in 
an inverted pofition, the images of all objects 
prefented, and that in perfect correfpondence to 
the nature of furrounding and attendant circura- 
ftances. 

§ 268. 
This difference in the denfity of the refracting 
media of the eye, exhibits a very ftriking inftance 
of the exquifite and inimitable workmanfhip of the 
divine creator. By means of this diverfity, fuch 
a complete remedy is provided againft the two- 
fold feparation or divergency of the rays of light, 
(the one arifmg from the different refrangibility 
of the different coloured rays, the other from the 
very figure of the lenfts), that they are all finally 
collected and united in the fame focal point. 

§ 269. 
The celebrated problem, in which the caufe is 
demanded, wherefore we fee thofe objects erect, 

the 
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the images of which are neverthelefs exhibited in 
an inverted pofition on the retina? appears to 
admit of an eafy folution, wnen we confider, that 
obje&s are faid to be inverted, only from the 
relation they bear to others, which are exhibited 
in an ereft pofition. 

In as much then as the images, not of a few, 
but of all objefts, even of our own bodies, are 
received by the retina in the fame relative poiition, 
the fituations and relations of the whole of them 
harmonize and correfpond to one another, equally 
as well, as they Could poffibly have done, had 
their pofitions been truly ereft : in confequence 
of this, the mind, (which does not attend to the 
image itfelf, but to the fenfation excited by its 
impreihon), is fufEciently guarded againfl- embar- 
raflment and miftake. 

§ 270. 
In as much as the conditions, elTentially neccf- 
fary for the purpofes of acute and diftin£t vifion, 
are extremely numerous and varied, the creator of 
man has made the wifeft provifion for thefe, by 
endowing the part, fubfervient to this fublime 
fenfe, with a great variety of functions. 

As a certain adequate, but yet definite, quantity, 
jand not too potent a glare, of light, is eiTential 

to 
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to the exigence of clear and perfect vifion, a two- 
fold caution is thus taken ; firfi, to admit, (ac- 
cording as the' light is ftronger or weaker), a 
greater or lefs column of rays to fall on the lens ; 
and fecondly, that all fuperfluous rays which enter 
the eye, and tend only to dazzle by the intenfity 
of their fplendour, be abforbed and rendered 
inactive. 

The former of thefe purpofes is effectually ac- 
complifhed by the motion of the iris j the latter, 
by means of the black pigment. 

§ 271. 
The iris poffeffes an aftoniming mobility, by 
which it accommodates itfelf fo perfectly to the 
quantity of light acting on it, that when expofed 
to a more intenfe glare, it is immediately expanded, 
and thus diminiihes the fize of the pupil, but when 
fubje&ed to the action of a weaker light, it is 
again retracted, and the pupil confequently en- 
larged. 

Phyfiologifts have attempted a fatisfactory ex- 
planation of this motion, in a variety of modes, 
founded on different principles ; by fome it has 
been derived from diverfified impulfes of the blood 
on the tender veffels of the moving part, while 
ethers have figured to thcmfelves the exiftence of 

certain 
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certain imaginary mufcles in the iris, and have 
committed to them the whole of the phenomenon 
in queftion, &c. But I have lately made it appear 
in a feparate paper, that neither of thefe modes 
of explanation is well founded, but that it is much 
more agreeable to evidence, and correfpondent to 
the phenomena of nature, to derive the immediate 
caufe of the motion of the iris from its vita pro- 
pria, or fpecific life. (§ 47.) The more remote 
caufe of this motion, as we obferved on a former 
occafion (§ 250), cannot be referred to any other 
fource, than the re-a£lion of the fenforium itfelf. 

§ 272. 
The function of this duiky pigment, of which 
we have already fo repeatedly fpoken (§ 256, 
259, 261,) to wit, that it is deftined to abforb 
the fuperflnous rays of light, and is hence of the 
utmoft importance in the bufinefs of perfeft vifion, 
may, befides other arguments, be fafely inferred 
from difle&ions of the eyes of various animals; 
but is more completely demonftrated and eftab- 
liihed, by the morbid conflitution of the white 
^Ethiopians, or Albinos, as they are called, in 
whom, from a deficiency of this pigment, the 
organs of vifion are painfully tender, and the im- 
pulfe of light confequently too powerful to be 
borne. 

§ 2 73~ 
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§ 273. 

It is further requifite, that the focus of re* 
fracted rays be perfectly formed on the retina, (o 
that it may ftrike the very point of vifion, and he 
neither fo far extended as to fall behind it, nor fo 
much contracted as to terminate before it, in the 
vitreous fubftance. 

The latter of thefe deviations from perfect 
vifion is what takes place in thofe individuals 
called myopes, in whom the lucid cornea is rather 
too convex and gibbous. 

But the former deviation is that under which 
the prefbyta labour, as the conformation of the 
anterior parts of the eyes is directly the reverfe. 

§ 274. 
But as an eye perfectly found is able to difcern, 
with equal diftmctnefs, bodies, whether at a 
greater or lefs diftance, it muft, without doubt, 
be furnimed with peculiar faculties or powers of 
accommodating itfelf to the various diftances of 
objects. That thefe internal and accommodating 
changes of the eye, are in a great meafure pro- 
duced by the preffure of the recti mufcles on the 
ball which they embrace, is a pofition fo clear, 
and apparently well founded, as fcarcc-ly to admit 
of a doubt. Befides other arguments which might 

be 
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be advanced in favour of this opinion, I am 
induced to adopt it in confideration of the very 
lingular ftructure, and extreme flexility, of the 
fcleroiica, in the eye of the Greenland phoca, or 
fea-calf. By this peculiarity of fabrication and 
arrangement, nature has made the mofl exquifite 
provifion to enable this amphibious animal to 
enjoy at all times, the advantages of vifion, 
though paffing its life alternately in media of very 
different denfities. 

§ 2 75- 
By means of thefe fame mufcles, our eyes, 
whilft we are awake, are perpetually agitated, 
although with an almoft infenfible motion, and fo 
directed as to have their vifual axes arranged in 
right lines with the objects viewed. For although 
the whole of the retina be pofTefTed of fenfibility, 
yet it is not in every part equally well adapted to 
receive the images of objects. 

For at the genuine axis of the eye-ball, in the 
place, for example, where the optic nerve enters, 
it appears, from the well-known and celebrated 
experiment of Mariotte, that the human eye is 
deftitute of the power of vifion. 

But the principal focus of the retina, and that 

which ought to be confidered as the leading and 

4 immediate 
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immediate inftrument of diftinct vifion, is fitnatcd 
in an imaginary axis of the eye-ball, which is fup- 
pofed to pafs through the centre of the cornea, 
and to be thus continued through the centre of 
the whole orb. It is not, however, (as was lately 
obferved by the celebrated Kaeftner in his com- 
ments on certain works of Boerhaave), to be 
from hence understood, that we are unable to fee 
clearly and diftinctly, more than one fingle point 
of an objecl: while the eye remains perfectly at 
reft, and that we are obliged to mift or alter its 
axis in order to diftinguiih any other point. The 
cafe is quite otherwife, becaufe the fcnfition pro- 
duced by one entire objecl:, is alfo itfelf, like its 
original, or exciting caufe, one and entire. 

§ 276. 

The habit of directing the axis of the eye with 
difpatch and facility towards the obje£l of vifion, 
is finally acquired only by ufe and daily exercife. 
That this is a pofition founded in truth, isdemon- 
ftrated not only by the example of fuch individuals 
as, having been born blind, acquired afterwards 
the power of vifion in adult age, but alfo by that 
of tender infants, who feldom attain to this happy 
facility of moving their eyes previoufly to the 
third month after birth. 

2 § VI- 
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§ 2 77- 

To the fame power of cuftom and habit, mud 
we alfo attribute the remarkable circumftance of 
our feeing obje&s only fingle, though our eyes be 
two in number. New-born infants appear to fee 
objects double, and double villon, which fre- 
quently continues fometime after certain difeafes 
of the eyes, may be at length overcome and re- 
moved by ufe and exercife. 

§ 278. 
The joint power of both eyes, with regard to 
the acumen and flrength of vifion, does not, 
according to the calculation of Jurin, exceed that 
of one eye, more than a thirteenth part. 

And, agreeably to an obfervation, long fince 
made by that celebrated painter Leon, da Vinci, 
it is much bed in judging of the distances of 
objects to make ufe of one eye only. 

§ 2 79- 

Finally, In treating of the flrength and per- 
fection of the eye, our former iiluftrious country- 
man, Tob. Mayer, demonftrated, by a furies of 
very elegant and ingenious experiments, that the 
angle of vifion ought to exceed, in dimenfions, at 
leaft 34 feconds of a degree. From hence he at 
the fame time illuflrated and proved the extreme 

vol. 1. N perfe&ion 
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perfe&ion of the human eye, becaufe this extent 
of the angle of vifion may continue nearly the 
fame, under any light whatever, whether that of 
the meridian fun, or that of a weak lamp, fo that 
though the window or pupil of the eye be greatly 
contracted and diminifhed, yet the clearnefs of 
vifion can, from that fource, be fcarccly in any 
degree affected. 

§ 280. 

From hence we may infer, the inconceivable 
fmallnefs of the images of objetts which are thrown 
and delineated on the retina, and which are never- 
thelefs imprefTed with fo much force, that, under 
certain circumftances, veftiges of them remain a 
eonfiderable time, even after the objefts them- 
felves have been entirely removed from the eye. 
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SECT. XXII. 

OF THE INTERNAL SENSES, AND OTHER FACULTIES 
OF THE MIND. 

§ 281 

THROUGH the medium of thofe ex- 
ternal fenfes, of which we have hitherto treated, 
ideas are conveyed to cur nobler part, the mind; 
for, agreeably to the tenor and fpirit of a well- 
known theorem, nothing can enter the under- 
(tanding fave by the route or avenue of the fenfes. 

§ 282. 
For the purpofes of receiving and preferv- 
ing the ideas thus acquired, by the aid of the 
fenfes, and alfo for making the bell ufe and im- 
provement of the intellectual flock received, va- 
rious faculties of the mind contribute their united 
exertions. Though thefe faculties be, (as we 
have already had occafion to obferve, § 42.), 
widely different from the vital energies which 
refide in the body, neverthelefs, by means of the 
nervous fyftera, they are fo clofely connected with 
thofe corporeal energies, that an aftooifhing in- 
tercourfe is thus eftablifhed and fupported between 
the body and mind, (§ 211.) 

N 2 § 283. 
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§ 283. 
The firfl of tbofe powers, porTcfTing indeed, 
apparently, the lowed grade, is the faculty of 
Perception, by means of which the mind is ren- 
dered ,confcious of impreffions made on the dif- 
ferent organs of fenfe. 

§ 284. 
This faculty is aided by another, of better rank 
and higher dignity, namely, attention, which fo 
directs and determines the mind towards any idea 
when once excited, as to rivet its thoughts to that 
ohjecT: alone. 

§ 285. 
For the important purpofes of preferving ideas, 
which have been already perceived, of re-exciting 
them, and ailbciating them into more lively and 
pi&ureftjue foecics of imagery, two other faculties, 
called internal fenfes, are brought into a&ion : 
thefe are memory and imagination, two powers, 
which, though nearly allied to each other, may, 
notwithflanding, be readily diftinguifhed by the 
following characters : memory appears to be more 
fubfervient to, and engaged in, the reception and 
retention of arbitrary figns of things ; whereas, 
imagination, on the contrary, wakes up rather the 
very images of things, bellows on them form and 
colouring, and marfhals them under the view of 

the 
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the mind, as if the objects themfelves were again 
actually prefent : this faculty is more particularly 
and powerfully exercifed on fuch objects as are 
calculated to excite fenfations of pleafure or difguft. 

§ 286. 
Upon the whole, the faculty of choofing and 
refufing, and, (when we confiJer the matter a 
little more minutely), even the foundation of the 
whole will itfelf, appear to reft and depend en- 
tirely on certain agreeable and difagreeable varie- 
ties of fenfation. 

§ 287. 
From the fame prolific fource, namely, the 
imagination, are alfo to be derived the affections 
or commotions of the mind, to which we fee dif- 
ferent individuals varioufly fubjected, in confor- 
mity to the countlefs diverfities of exifting tempe- 
raments (§ 59.) The very intimate and inftan- 
taneous confent of thefe afIe<fcions with certain 
functions of the body, appears ftrikingly evident 
in an infinitude of examples ; thus, for inftance, 
there is fcarcely a fingle pafTion of the mind, which 
does not poiTt-fs considerable influence over the 
motion of the heart, the appetite for food, and the 
powers of digejlion, — not to defcend to a minute 
fy deification of particular effects, fuch, for exam- 
ple, as the action of fhame in giving rife to 
N 3 blufiing, 
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blufhing, the action of love or hatred on the organs 
which ferve to diftinguifh the fixes, the action of 
anger on the fecretion of bile, &c. &c. 

Wh'lc fpeaking of the effefts produced in the 
economy of the human body, by the commotions 
of the mind, it is proper to obferve, that they 
may be divided into Jilmulant and fedative, or 
into thofe which excite, and thofe which deprefs. 

Of the former defcriptio 1 are joy, love, hope, 
anger, &c. 

Of the latter, fear, forrow, noftal^ia, and other 
fpecies of permanent defire or longing, terror, 
envy, &c. 

§ 288. 
Thofe faculties of the mind hitherto enume- 
rated, are obferved to exift in brutes as well as 
man, though the latter undoubtedly pofTefTes them 
in by far the higheft degrees of ftrength and per- 
fection : thus, for example, in none of the inferior 
animals do we difcover a memory fo extenfive in 
its range, and fo powerful in its tenacity j in none 
do we difcover fuch a fplendid brilliancy, and 
glowing warmth of imagination; in none do we 
difcover fuch an unbounded, and fometimes fatal, 
vehemence of mental prions, & c . 

§ 289. 
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§ 289. 
The leading prerogative of the human mind, 
confifts in this, that it alone pofleffes the exdufive 
power of reafon, by means of which it is able to 
judge, to form abftraft ideas, &c. and which exerts 
alfo the greateft influence over mod of the other 
faculties of the mind. In place of this divine 
power, other animals are endowed with various 
inftinfls, or blind and involuntary impulfis, which 
lead them to the performance of fuch actions, as 
are fuitable to their feveral economies and modes 
of life. Of thefe inftin£tive impulfes man, on the 
other hand, is furnimed with fcarcely any, fave 
that which prompts him to participate in venereal 
gratifications. 

S 290. 

The immenfe and ftriking difference between 
animal injiincl and human reafon, will appear 
glaring as the noon-day light to him who confiders; 

That inftincls are faculties co-cval with birth, 
whereas, on the other hand, the ufe of reafon is 
acquired only by culture and education : 

That indincls remain ftationary, and admit of 
no improvement, whereas the expanfive improve- 
ment and exercife of reafon, are literally free from 
circumfcription : 

N 4 That 
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That inflin&s are fuited only to the deftined 
mode of life, to the climate, &c. of each fpecies 
of animals, and, on this account, are not adequate 
to ihe exigencies of man, who, confined to no 
climate, exclufively reftridled to no mode of life, 
is declined to be an inhabitant of the world at 
large : from which boundlcfs and fplendid prero- 
gative, an inconceivable diverfiry of wants arife, 
which fimple inilinft is too weak! — far too weak 
to fupply! but which, the powers of reafon, from 
refources equally diverfified as the emergencies 
themfclves, are able to fatisfy, in the mod ample 
and complete manner. 

Laftly, another high prerogative of man, de- 
pending on the powers and exercife of his reafon, 
is the ufe of fpeech, of which we have briefly 
fpoken on a former occafion (§ 154.) This in- 
valuable privilege is the exclufive boaft of man 
alone, brutes being only furnifhed with voice, or 
a power of emitting found. 
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SECT. XXIII. 



OF THOSE ACTIONS OF THE BODY WHICH ARE 
SUBJECT TO THE POWER OF THE WILL. 



§ 29I. 

1 HE nerves, as we have already feen, 
are fo conftimted as to perform two different 
functions (§ 215), namely, fenfat ion and motion. 
The doctrine of the former we have already con- 
fidered. It yet remains to add a few obfervations 
on thefubject of the latter. 

§ 292. 

The motions in general of the feveral parts 
of the human body, are ufually divided into two 
claffes, one of which is excited and governed by 
the power of the will, while the other is not in 
any meafure fubject to its influence, or controul. 

For examples of the latter clafs, phyfiologifts 
commonly refer to the harmonious action of the 
'heart, and likewife to the periftaltic motion of the 
inteftines and certain other vifcera, &c. 

Inftances 
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Inftances of the former clafs we have in the 
motions of by far the greater part of the other 
mufcles of the body. 

Doubts are ftill entertaiaed, with refpecl to the 
real nature of certain motions which take place in 
the human fyftem ; fuch as the motions in refpira- 
tion, in fncezing, in the tenfion of the membrana 
tympani, Sic. Thefc are by fome claffed with the 
voluntary, by others with the involuntary, while 
others again refer them to a third clafs, called 
mixed motions. 



§ 2 93- 

When this divifion, however, is confidered with 
a little more (leadinefs and attention, it is eafily 
perceived to be embarraffed with fuch momen- 
tous difficulties, that it is fcarcely poflible to 
afcertain, and mark, with definitude, the precife 
limits between the claffes. 

For, on the one hand, a few of the functions 
of our bodies, over which the will, unaflifted by 
other powers, may be faid to poflefs no command 
at all, may notwithstanding be excited and brought 
into acYion, when the imagination and paflions of 
the mind acl in concert with the will. 



On 
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On the other nan J there are not wanting 
inftances of mufcular functions, which, though 
naturally fubject to the immediate command of 
the will, have, notwithstanding, been rendered in 
a great meafure involuntary, by the plaftic power 
of cuflom, (the influence and energetic agency of 
which, on animal motions, arc indeed of the 
utmoit moment and importance.) 

§ 294. 
Of this latter defcription are thofe kinds of 
mufcular motion, which, although at other times 
fubj-ft to the coutroul of the will, yet, under 
certain circumftances, take place not only without 
the confcioufnefs, but even contrary to the incli- 
nation of the mind. 

Thus, for example, we wink contrary to our 
determination, when the finger of a friend is 
nattily approached towards our eye, although it 
does not touch it; and in mod perfons, the flexion 
of the little finger is ufually attended with a fyn- 
chronous flexion of the ring finger, though a de- 
termination had been formed to preferve the latter 
entirely unbent. 

Without the confcioufnefs of the mind we fre- 
quently move our limbs, even when wrapt in the 
mod profound fleep. 

There 
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There are, on the other hand, examples of 
mufcles, which, although for the mod part per- 
fectly obedient to the will, yet in certain cafes 
refufe to obey its commands. To this head we 
may refer the difficulty of defcribing, by fyn- 
chronous movements, circles in contrary directions, 
with the hand and foot of the fame fide, together 
with other motions of a firnilar nature, which, 
although truly voluntary, and extremely eafy 
when practifed alone, are, notwithstanding, per- 
formed with the utmofl difficulty, if an attempt 
be made to afTociate them with certain other 
motions. 

§ 295. 
With refpeet to thofe motions, which phyfio- 
logifls fuppofe to be perfectly exempt from the 
influence of the will, I know of none which can 
be clearly and unexceptionably referred to this 
head, fave the fpafms of the uterus in the labour 
of parturition. 

With refpecl to the pulfation of the heart, a 
very remarkable account (lands on record of a 
Britiffi colonel, who poffefTed a power of fuf- 
pending, at pleafure, the motion of both the heart 
and arteries. In confirmation of the truth of this, 
we have the public teflimony of Baynard and 
Cheyne, two phyficians of the highefl reputation 

and 
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and veracity, who were themfelves witneffes to 
the aftonifhing phenomenon. 

That the motion of the ftomach may be volun- 
tary, (as indeed the procefs of rumination in 
general feems to evince), I had once an oppor- 
tunity of afcertaining, to my entire fatisfadtion, in a 
ruminating human fubjeft, in whom this retrogade 
or reverted motion of the flomach, was under the 
mod perfect fubjection to the command of the 
will. 

Although the motion of the iris be involuntary, 
in by far the greater part of the human race, I 
have, notwithftanding, been favoured with an 
account, fafficiently authenticated, of a man, who 
pofTefTed a power of voluntary command over this 
membrane, in fuch a manner, as to be able, by a 
very fmgular effort, to contract the pupil of the 
eye even in a weak and dull light. 

There are indeed a great variety of motions, 
which, though generally performed without the 
influence of the mind, are neverthelefs voluntary 
in certain individuals, efpecially if a high degree 
of attention, and a vigorous effort of imagination 
be excited. Thus, I have known men, who were 
able at any moment, to produce and exhibit on 
themfelves a fpafmodic horripilation of the ikin, 

and 
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and alio to renew and completely revive in 
themfelves the ideas or perception of certain difa- 
greeable fenfations. 

§ 296. 
Perhaps thofe phenomena may be fatiffa&orily 
explained from the re-aclion of the fenjorium, 
which appears to be indeed as powerfully excited 
by means of the imagination waking up unci 
exhibiting before it, the image of an aclive 
flimulus, as by the Jiimulus it/elf, when impreffmg 
it by its a&ual prefence. There are indeed an 
infinitude of phenomena of the animal economy, 
which admirably correfpond to this explanation; 
as the various caufes, for example, which excite 
erections of the male penis, &c. 

§ 297. 

With regard to voluntary motions in general, 
it may be proper finally to obferve, that thty are 
among the primary and leading chara&erilbcs 
which ferve to diflinguifli the animal from the 
vegetable kingdom ; for, as on the one hand, a 
power of voluntary motion is never obferved to 
be poffefTed by any plant, fo on the other, fiich a 
power conftitutes an effential attribute of even the 
moft fimple and imperfect genera of animals. 

§ 298. 
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§ 298. 
In our own fyftems, the voluntary motions fur- 
nifti the moll full and flriking evidence, of that 
intimate and truly attonifhing harmony, which 
fubfifts between the mind and the body. Of the 
exiftence of this harmony every one will be con- 
vinced, who confiders with attention, the amazing 
celerity with which fuch diverfied motions fucceed 
each other, in the fingers of an able and Ikillful 
performer on the violin, or in our organs' of 
fpeech, while we are engaged in converfation. 



SECT. XXIV. 

OF MUSCULAR MOTION. - 

§ 299, 

J. HE immediate organs of by far the 
greater number of the motions of our bodies, are 
the mufcles, which conftitute the principal portion 
and bulk of what are called partes fimilares. 

§ 3°°- 
The mufcles are, however, diftinguiflied, in a 
particular manner, from the reft of the fimilar 
parts, by a two-fold chara&eriflic j one depending 

on 
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on their texture ; and the other of a very lingular 
nature, derived from their vital energy. 

§ 3 OI « 
Their texture is flefhy, compofed of a peculiar 

fet of fibres, of a very pale red colour : they are 

fo joined together, that every mufcle confifts, in 

the firft place, of fibrous cords, thefe cords again, 

of frnaller bundles of fibres, which bundles, by a 

ftill further progreffive divifion, may be finally 

feparated and refolved into flefhy fibres and fibrils 

of inconceivable minutenefs. 

§ 3°2- 
Each mufcle is inclofed in a cellular {heath or 
covering, which, paffing into the very fubftance 
of the mufcle, appears to be interwoven through- 
out the whole of its volume, and thus forms par- 
titions, firft between the larger laeerti, then be- 
tween the frnaller fafciculi or bundles, and laftly, 
between the fibres and more minute fibrils them- 
felves. 

§ 3°3- 
Befides this cellular expanfion, the whole tex- 
ture of the mufcles is alfo interfperftd with an 
infinitude of blood-vefiels and nervous filaments; 
of thefe, the latter appear to deliquate into an 
infcrutable pulp, and to be thus very intimately 
2 blended 
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blended along with the mufcular fibres ; but the 
former are fo extenfively and minutely interwoven 
among thofe very tender fibres, as to paint the 
whole of the flelhy parts with that beautiful crim- 
fon dye, by which they are uniformly characterised. 
When thefe are thoroughly wafhed, they are 
again reftored to their native colour, which, as 
already obferved (§ 301.), is fomewhat pale. 

§ 3°4- 
Finally, a circumitance common to mod of the 
rnufcles is, that they terminate in tendons — parts, 
which, though likewife of a fibrous texture, are 
notwithstanding fo extremely different, with refpecT 
to colour, ftru&ure, elafticity, &c. that their entire 
difagreement from both the preceding kinds of 
fibres, is very eafily afcertained and demonftrated. 
Hence, therefore, we are enabled fuccefsfully to 
refute the opinion of thofe phyfiologifts, who have 
crroneoufly fuppofed, that the tendinous, are no- 
thing more than mere continuations of the mufcu- 
lar fibres. To the adoption of this opinion, they 
have been inadvertently led by attending to the 
following phenomenon, obfervable in the rnufcles 
of infants ; namely, if we compare the mufcular 
parts, of thefe tender fubjects, with thofe of adults, 
we will find the proportion of flefh, to that of 
tendon, greater in the former than in the latter. 

vol. 1. O § 305 
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§ 3°5- 
The other exclufive charafleriftic of mufcleg, 
which we have mentioned (§ 300.) is, the irrila* 
bility of Haller. Although we endeavoured, on 
a former occafion, to give a general view of this 
vital energy, and to afcerrain the difference be- 
tween it and contractility (j 44.)* yet it may not 
be improper, at prefent, to purfue the inquiry a 
tittle further. 

S 306. 

This irritability, otherwife called vis mufcularis y 
vis infita, or vis propria^ is indeed common to 
all the mufcular parts of our bodies, but does not 
xefide in ail of them in the fame degree, fome parts 
being obferved to poffefs a much higher propor- 
tion of it than others. 

The principal feat of this energy, where it mod: 
plentifully abounds, is the hollow mufcles, fub- 
lervient to the vital and natural functions : of 
thefe mufcles, the heart, as was obferved formerly 
(§ 1 19.), poffefTes the higheft degree of the cha- 
racleriflic now under confideration : of this laft 
mentioned organ, the internal furface, in parti- 
cular, is endowed with the mod exalted degree of 
life, and is by far tfie moil tenacious of irrita- 
bility. 

Next 
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Next to the heart, in point of this prerogative, 
' is the inteftinal canal, more efpecially that portion 
of it which conftitutes what are called the fmall 
intejiines: in warm-blooded animals, this part of 
the tube fometimes contracts on being irritated, 
even after the heart itfelf has become incapable of 
motion. 

Next in degree is the flomach, — next, the uri- 
nary bladder, &c. 

Among the remaining mufcles of the fyftem., 
irritability refides, again, in a very finking degree, 
in thofe actively concerned in the function of 
refpiration, as the diaphragm, the intercoftals, 
and the triangularis Jierni. 

Next in order to thefe are the various other; 
mufcles of the body. 

The arteries doubtlefs poffefs irritability, though 
in a degree far inferior to what exifts in the parts 
juft mentioned (§ 123.) 

This vital energy refides alfo in the trunks of 
veins contained in the thorax, (§ 84.) 

In a degree JIM lower, does it exift, in the other 

parts of the fanguiferous veins, if, indeed, thofe 

O 2 pam 
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parts can be faid to poffefs any genuine irritability 
stall (§ 128.) 

§ 307. 

Haller himfelf, that illuftrious defender of the 
doctrine now under confideration, appears to me 
to have, without fufficient foundation, attributed 
irritability to certain parts of the body, which are 
found, indeed, on experiment, to be endowed 
with contractility (§50 feq.), but in which I have 
never been able to difcover any indubitable tefti- 
monies of genuine irritability. 

Among thefe parts may be reckoned the lacteal 
veins, the fmall glands, the gall-bladder, the uterus, 
the dartos covering, and the male penis. 

On no better foundation, in my opinion, is irri- 
tability attributed, by others, to the iris, to the 
external furface of the lungs, 8zc. in all which 
parts (if, indeed, I be capable of judging rightly), 
there exifts no more of this vital energy, than 
there does in the common cellular membrane, and 
parts compofed of it, fuch, for inftance, as the 
common integuments, the meninges, the pleura, 
the peritoneum, the periofteum, the medullary 
membrane, the tendons, the aponeurofes, &c. ; 
or than there does in thofe vifcera compofed of 
genuine parenchyma^ (§ 27.), fuch- as the liver, 

the 
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the fpleen, the kidneys, the fecundine?, the brain, 

with the re ft of the nervous fyftem, &c. all which 

parts, as they are thr cughout, completely deftitute 

of mufcular fibres, fo are they likewife deftitute of 

irritability, which refides in mufcular fibres alone. 

As we have, thus, on the one hand, feen 
mufcular irritability now and then confounded 
with cellular contractility, (o on the other, certain 
celebrated characters have lately been defirous of 
aCcertamiftg and eftablifhing an identity between 
irritability and the vis nerve a. 

For although we can neither deny the power- 
ful influence of the nerves on mufcular motion, (of 
which we will fpeak a few words prefently), nor 
exhibit the fmalleft fibril of mufcular rlefh, per- 
fectly deftitute of the pulp of evanefcent nerves, 
yet thefe circumftances are not fufficiently mo- 
mentuous to compel us to a dereliction of the 
opinion, that irritability is, in its own nature, as 
widely and eiTentially different from the vis nervea 
as it is from contractility. On the one hand, 
this energy is wanting in all parts not mufcular, 
although they be fupplied with the utmoft profu- 
fion of nerves, as the fkin, all the nervous vifcera, 
&c; whereis, on the other, we are not able to 
produce any portion of true mufcu'ar flefh, v. here 
O 3 the 
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the genuine and obvious phenomena of irritability 
do not exhibit themfelves. From a clofc and 
impartial confideration of the foregoing argu- 
ments, befides a great number of others which 
might be advanced, it appears more confonant to 
reafon and found induction, to attribute the 
lingular phenomena of irritability to the equally 
lingular texture of mufcular fibres, than to refer 
them to the nerves, which, in fo many other parts 
of the body, are as minutely diftribwed as they arc 
through the mufcles, and yet do not generate and 
exhibit, in thofe parts, the faint eft {hadow of real 
irritability. I fay nothing of the weighty argu- 
ments which might be drawn from the following 
well-founded pofition, viz. that no fteady propor- 
tional relation is obferved to exift, between the 
degree of irritability in any part of the body, and 
the quantity of nerves with which it is fupplied. 

§ 3°9- 
With refpecl to the extreme terminations cf 
the nerves, which are well known to exert an 
influence over the mufcles, the following appears 
to be the mod rational conclufion, viz. that they may 
be confidered as remote or exciting caufes of muf- 
cular motion, but mould not be confounded with 
the proximate or efficient caufe, which is indeed 
irritability alone, and that refiding exclufively in 
the mufcular fibres. 

The 
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The paflions of the mind, for example, a£t on 
the fenforium, this again re-acts on the nerves of 
the heart, in fuch a manner, as to excite its irrita- 
bility, and thus produce palpitations and other 
irregular motions of this organ. 

The will acts on the fenfarium, this re-a&s 
again on the nerves of the arm, thefe nerves in 
like manner operate immediately as remote caufes 
in exciting mufcular motion, which, notwith- 
flanding, depends ultimately for its exiflence on 
irritability itfelf, 

§ 3 l °- 
This diftinclion, of the two kinds of caufes 
which concur in the production of mufcular 
motion, is indeed fully authorifed and fanctioned 
by actual experiments : from a variety of thefe it 
appears, that certain parts of the animal fyftem 
have been oftentimes rendered paralytic, by cutting, 
or inclofing in ligatures, the nerves leading to them, 
while they have, notwithftanding, dill continued to 
retain their irritability for a long time afterwards. 

§ 3 11 - 

In what degree the blood, with which the 
mufcles are very abundantly fupplied, contributes 
to their action, is not yet clearly and iatisfactorily 
afcertained. 

O4 It 
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It appears, however, from an experiment of 
Steno, that a paralyfis of the lower extremities 
jnay be generally produced, by palling a ligature 
round the aorta in its defcent behind the abdo- 
minal cavity. 

§ 3U. 

Befides thefe common inherent energies of the 
mufcles, which have hitherto been the fubje&s of 
our confideration, they poiTefs alfo certain fpecific 
and adventitious peculiarities, arifing from varieties 
in their figures, fituations, Sec. by thefe peculia- 
rities they are adapted, and rendered completely 
adequate, to the nice performance of their feveral 
functions. 

From the contemplation of this circumftance, 
mufcles are ufually divided into hollow and folid : 
the former of thefe, as we have already feen, not 
being in immediate fubjecYion to the command of 
the will, are particularly deftined to the perfor- 
mance of the vital and natural functions, and 
cannot, therefore, be further treated of in this 
place, where we are confidering what are called 
voluntary mufcles, which are more efpecially fub- 
fervient to that order denominated the animal 
fiinclkr.s, 

§ 3*4- 
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Between thefe laft-mentioned mufcles them- 
felves, there occur again very finking diverfities. 
For to fay nothing of the varieties in their relative 
magnitudes, they differ extremely from each other 
in the difpofition of their lacerti and fafciculi, in 
the direction of their fibres, but more efpecially 
in the habit and proportional relation of their 
fiefhy and tendinous parts, and, finally in their 
courfes, their infertions, &c. 

§ 3 J 5- 
Neverthelefs, in by far the greater part of the 

fufiform or tapering mufcles, their figures are 

more or lefs oblong, fo that their fleuhy bellie* 

terminate at each end in tendinous cords. Thefe 

cords, which are inert and perfectly deftitute of 

irritability, being attached to, and inferted in» 

bones, ferve the neceflary purpofe of moving 

them after the manner of levers. 

§ 3 l6 - 
As there are, however, a few mufcles in the 
body entirely deftitute of tendons, fuch as the 
laiijflimus colli; fo there are, in like manner, a few 
not attached to bones, namely, the mufcle Iaft 
mentioned, the crcmajlcr mufcle, as it is generally 
called, the azygos uvula, and moft of thofe which 
move the ball of the eye. 

§3*7- 
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§ 3*7' 
By the co-operation and combined aid of all 

thofe energies, (as well the common, § 305, as 

the proper, § 312), with which the mufcles arc 

furniihed thefe inftruments of motion are fitted 

and completely qualified for the performance of 

their fereral actions, which may, in like manner, 

be alfo divided into common and proper. 

S 3»»- 

During their common action, which arifcs 

immediately from irritability, and occurs in all 
mufcles, their flefhy portions become fhorter, 
more rigid, and, for the moll: part, unevenly and 
fomewhat angular. It alfo appears from the 
celebrated experiment of Gliffon, that they fuffer 
at the fame time a flight diminution in point of 
magnitude. 

We are indeed prevented from joining Jo. 
and Dan. Bernouille, and other mathematical 
phyficians, in an attempt to reduce the rr.eafure 
of this diminution to common calculation, /r/?, by 
the immenfe difference in this refpect, which is 
obfervable between the hollow and folid mufcles, 
and fecondly^ by the diverfity which alfo occurs, 
on the fame point, between thefe latter mufcles 
ihemfelves; — not to mention various other diffi* 
culties, which obftrucl the road to fuccefs. 

§ 3*9' 
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§ 3*9- 

The proper or fpecific actions of the mufcles, 

(§ 3 1 7.)? correfpond precifely to their fpecific 
energies ; from whence it naturally and fponta- 
neoufly follows, that thefe actions are marked 
with fuch an infinitude of varieties, as to render it 
literally impoflible to reduce them to any general 
laws, or to arrange them under any well-defined 
orders and gensra. 

With regard to the. general principle, commonly 
taught and adopted on this fubject, viz. that every 
mufcle while in action, draws the more moveable 
part to which it is attached, towards that which is 
more permanent, it ought to be confidered, (as has 
been veryjuftly obferved by the fagacious Window) 
in a relative point of view, and is indeed fubjeft 
to a variety of limitations. Thus, for example, 
the two parts to which a mufcle is attached, may 
be rendered, each more moveable than the other, 
in alrernate viciffitudes, accordingly as the one or 
the other is fixed and rendered ftationary, by the 
joint action of other co-operating mufcles. 

As to the action of the flexor mufcles, it ought 
to be eftimated on contrary principles, and a dif- 
ferent opinion formed refpecTing it. Although 
thefe mufcles, for the mod part, predominated 
much over their ant.igonifts, the extenfors, that 

when 
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when the body is in a (late of perfect quietude 
and reft, the arms, fingers, Sec. are under a gentle 
degree of flexion, yet thefe parts do not appear to 
be drawn into this ftate and pofition by any actual 
force, but rather in confequence of a voluntary 
relaxation of their extenfor mufcies, by means of 
which, thofe mufclcs, fubfervient to the flexion of 
the parts, are left at liberty to act without oppo- 
fiton or refiftance. 

§ 3 2 °- 
To all the foregoing confiderations, it appears 
proper to add, in the laft place, that each mufcle 
pofieiles a peculiar and fpecific mechanifm, by 
means of which" it is adapted, in the mod complete 
manner, to the performance of the various motions 
of its immediate deftination. 

Befides the peculiar advantages which the 
mufcies feverally derive from their determinate 
figures, their actions are alfo promoted by a variety 
of other concomitant aids, fuch, for inftance, as the 
annular ligaments by which they are furrounded ; 
the fat, in which a great number of them are 
imbedded ; the lymphatic dew with which they 
all abound ; and, what ought to have been men- 
tioned in the very firft inftance, the ccnfoTmauon 
of the fkeleton itfelf, efpecially as far as the fame 
relates to the ftru&ure of the apophyfes, and the 

articulation 



OF MUSCULAR MOTION. 221 

articulation of the joints : under the fame head of 
auxiliaries to the mufcles, may be alfo arranged 
certain entire bones, as the patella, and offa 
fefimoidea, of fimilar ftru&ures and ufes, which 
nature appears to have very wifely adapted and 
deftined to facilitate the motions of particular 
mufcles. 

321. 

By thefe diversified and numerous aids, has 
nature made compenfation for, or at lead very 
confiderably diminifhed, that inevitable lofs of 
power, which neceffarily arifes from the confor- 
mation and feature of the whole body. The 
acutenefs of the angles formed by the infertions 
of a great many mufcles, and the vicinity of thefe 
infertions to the centres of motion, may bebroupdi: 
forward as incontrovertible teftimonies in favour 
of fuch a lofs of power, which would not have 
been fuftained, had the tendinous cords been in- 
ferted at greater diilances from the centres cf 
motion, or in fuch directions, as to have formed 
more obtufe angles. 

§ 3 22 ' 
To our bodies, thus furnished with about four 
hundred and fifty mufcles, together with a few 
occafional fupernumeraries, (arifing from fexual 
and individual varieties), two advantages of the 
utmofl magnitude and importance are very obvi- 

oofly 
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oufly derived. Firffc, in confequence of this beau- 
tiful and complicated fyftem of organs, not only 
our individual members, but alfo our whole bo- 
dies, are rendered capable of the moft aftonifhing 
agility, in point of motion ; and fecondly, from 
the fame fource, we derive fuch remarkable de- 
grees of ftrength, as qualify us to bear, without 
injury, the moft arduous fpecies of labour and 
fatigue. Thefe two momentous advantages de- 
pend, indeed, in part, on a perfect ftate of the 
mufcies, to which, no lefs than to a perfect date 
of the bones, we arrive by degrees, as youth 
advances towards maturity; but they are alfo, in 
part acquired by a frequency of ufe and exercife. 
The powerful influence which thofe two latter 
circumflances poffefs and exert over the mufcies, 
in (lengthening them and rendering them capable 
of the utmoft agility of motion, is ftrikingly de- 
monftrated by numerous examples of rope-walkers, 
of dancers, of runners, of wrefllers, of boxers, 
and of thofe robufl barbarians, who conftituted 
the glory and boad of former ages. 
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SECT. XXV. 



OF SLEEP. 



§ 3 2 3- 

THOSE two fpecies of nervous acYioii 4 
(the hiftory of which we have now completed) 
that have for their ultimate ends fenfation and 
motion, are fo reduced and debilitated by the 
diverged exercifes of the day, that repofe 
by night becomes abfolutely neceflary, for the 
purpofe of refreiliing their declining vigour 
and energy, which Jleep alone, the image, or Jem- 
blance of gelid death, is able completely ;o reftore. 

§ 3 2 4- 
Sleep is a function perfectly periodical, which 
fufpends, as it were, for a time, all intcrcourie 
and communication between the mind and body. 
The various phenomena of this function, fome of 
which mall be immediately enumerated, appear to 
declare, with no fmall force of evidence, in favour 
of the exigence of a nervous fluid. 

§ 3*5> 
Befides a variety of ether circumftanccs, we 
may here enumerate as precurfors and harbingers 

of 
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of fleep, a fluggifhnefs and gradually increafing 
dullnefs of the external fenfes, together with a 
relaxation of molt of the voluntary mufdes, 
efpecially fuch as are of considerable length. To 
thefe may be added a congeftion of the venous 
blood in, and near, the heart, and an effort to 
remove the uneafmefs thence arifing, by the aid 
of yawning. Finally, the only additional pre- 
curfor to be mentioned at prefent, which appears 
to conftitute the very ijlbmus, as it were, between 
the waking and fleeping ftatcs, and the immediate 
tranfition of the former into the latter, is a pecu- 
liar fpecies of tranfient delirium. 

The following are what conftitute the principal 
phenomena of fleep, when that flate has actually 
occurred: the animal functions are wholly fuf- 
pended from action, while almofl: all the others are 
at the fame time performed in a more fluggifli and 
torpid manner; thus, in fubjects buried in fleep, 
ail other circumftances being alike, the pulfe is 
flower, and the heat of the body fomewhat 
diminifhed ; perfpiration is alfo lefs plentiful ; 
digeftion lefs powerful; and (if the occafional 
difcharge ofthefemen mafculinum be excepted) 
all the excretions are fuppreffed, &c. 

1 S W- 
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§ 327- 
The remote caufes which induce fleep are very 
plain and obvious. For to fay nothing of narcotic 
fubftances themfelves, we may confider as very 
energetic caufes in the production of this ftate, all 
ivajie of the animal powers by means of preceding 
fatigue, by watching, &c. To thefe we may fub- 
join the influence of cuflom, together with dark- 
nefs, filcnce, reft, &c. which appear indeed to 
derive their fomniferous powers from the fame 
fource; we may alfo further add, gentle, uniform, 
and conftant imprefTions acting on any of the 
fenfes, fuch, 'for inftance, as the foft murmurings 
of the rill, or the appearance of a harveft field, 
agitated and thrown into wavy undulations, by the 
mild fannings of the weftern breeze, &c. Under 
the fame head of remote caufes we may alfo con- 
fider, full meals, and intenfe cold acting on the 
body, together with a variety of other circum- 
ftances, tending to derive the blood from the 
encephalon, as pediluvia, clyfters, and profufe 
hemorrhages, &e. 

§ 3 2 7- 

Thofe remote caufes which we have mentioned 
in the latter part of the preceding paragraph, are, 
of themfelves, fufficient to conduct: us to the proxi* 
mate caufe, which appears, from the bed evidence 

vol. 1. P that 
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that can be collected on the fubjeci:, to confift in 
a diminution of the column of blood that goes to 
fupply the encephalon. 

That this is indeed the proximate caufe of flecp, 
is powerfully illuftrated and confirmed, by a very 
fingular and linking phenomenon, which I had 
once an opportunity of obferving in a living 
human fubjeci-, whofe cafe has been already men- 
tioned on another occafion. As often, and as 
long, as this perfon indulged himfelf in fleep, his 
brain fubfided and continued in a ftate of confi- 
. derable collapfe, but during his waking hours 
throughout the day, this organ became again 
turgid and diftended in confequence of a more 
copious afflux of blood. 

As an additional argument in fupport of the 
fame caufe, we may obferve, that morbid watch- 
fulnefs, on the other hand, ufually arifes from 
congeflions of blood in the region of ihe brain. 

§ 329- 
The quantity of fleep necefTary, depends in a 
great meafure on varieties in age, habit of body, 
temperament, Sec. The general rcfuit, however, 
of all the exifting evidences on this fubjeci:, 
appears to be ; longer indulgence in fleep is 

either a concomitant of imbecility (as is the cafe 

in 
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m tender infants, an! fubjects far advanced in 
years), or a very exuberant fonrce of fatuity and 
dullnefs. 

§ 330- 
We rife from fleep with renovated powers, and 
our return into the living, and completely waking 
flate, is accompanied with fymptoms and pheno- 
mena very fimilar to thofe which attended our 
tranfition from this flate into that of fleep: we are 
attacked, for inflance, by a yawning, accom- 
panied for the mofl part with more or Ids of a 
ftretching, we are alfo affected by a certain dull- 
nefs and torpidity of the fenfes, &c. 

§ 33*- 

The caufes which roufe into wakefulnef?, ap- 
pear to correfpond exactly with thofe productive 
of fleep. 

The proximate caufe will be the return of a 
more copious column of blood into the ence- 
phalon. 

The remote caufes, befides the power of 

cufiom, which is conftffedly very great, confift of 

an immenfe variety of hamuli, that may be divided 

into external and internal. The external are 

lated to excite the flumbering fenfes, while 

P2 the 
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the internal aft either immediately on the body 
itfeif, as the diftenfjon of the urinary bladder; or 
imprefs the nervous fyftem through the medium 
of the imagination, the mode in which dreams 
operate. 

§ 33 2 - 
Dreams are light fportings of the imagination, 
in which it recalls «the images of things formerly 
perceived, and appears to exercife and bufy itfeif 
in arranging and combining them into the moll 
fantaflical reprefentations. 

I have never been able to difcover the flighteft 
veftigs of this faculty in new-born infants pre- 
vioufly to the third month after birth. 

There are alfo various examples of adults who 
explicitly declare, that they have no knowledge 
of dreams, having never been troubled by them. 

Thofe vifions of the night are, for the moft 
part, indeed,. confufed and irregular; but they 
are, notwithflanding, fometimes marked with 
aflonifhing vtftiges of reafon. 

The influence of ftimuli acting on the body is 

truly great in the production of dreams: thus the 

ftimulus of the male femen gives rife to luftful 

3 ideas; 
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ideas ; the ftimulus of an exceffive plethora calls Up 
images of a frightful and terrifying nature, &c. We 
have even received a well confirmed account of a 
man, to whom, while afleep, his friends could fug- 
ged whatever vifions they pleafed, by communi- 
cating to him the fubjecl: and matter of the dream 
in a foft and gentle tone of voice. This appears 
however, to belong rather to a preternatural date, 
confiding of fomnolency and wakefulnefs, of 
which that truly morbid affection of the fomnam- 
bulantes) or thofe who walk in their fleep, 
conftitutes alfo another variety. ■ 

It is neceffary previoufly to the final conclufion 
of this fubject to obferve, that Locke and others 
have thought proper to confider all dreams as 
belonging to this mixed or compound date. 



END OF THE FIRST VOLUME. 
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SECTION XXVI. 
OF FOOD, AND THE APPETITE FOR IT. 



As the wafte of the animal powers is 
again reftored by fleep, fo in like manner the in- 
ceflant lofs of the natural powers, and even of the 
very elementary parts of the body, is repaired by 
frelh and repeated fupplies of food. 

§ 333- 

To the acquifition and ufe of this food we are 
forcibly led by the frequent and irrefutable calls 
of nature. Thefe calls, though widely different 
from each other in their natures, tend notwith- 
standing to the final accomplishment of the fame 
end : they confift, on one hand, of the infupport- 

vol. ii. A able 
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able torments of hunger and thirji ; and on the 
other, of the very pleafing, but no lefs powerful, 
allurements of appetite. 

§ 334- 

The ftimulus of hunger, feme phyfiologifts have 
fought for in the mutual friction between the ruga; 
of the ftomach when empty ; others in that which 
appears, indeed, to be of primary importance in 
giving birth to this potent fenfation, namely, not 
only in a more copious fecretion and afflux of the 
humours difcharged into the firft pafTages, more 
efpecially of the faliva, the pancreatic juice, and 
the bile, but alfo in a certain degree of morbid 
acrimony, with which thefe fame humours are apt 
to be contaminated, unlefs fuch a flate be guarded 
againft by regular fupplies of nourifhment. 

§ 335' 
Thirji is a diftreffmg fenfation, arifing princi- 
pally from a very troublefome drynefs of the fau- 
ces and efophagus ; and alfo from a peculiar im- 
preffion produced by taking in acrid, but more 
efpecially faline, fubftances. 

§ 33& 
With refpect to the abfolute necejfity of fatisfy- 
ing and removing thefe (limuli, no fixed and pofi- 
tive rule can with propriety be laid down, as fuch 

neceflity 
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neceffity is doubtlefs rendered more or lefs urgenc 
by varieties in age, habit of body, and more efpe- 
cially by the power of cuflom. From a general 
confederation of this fubject, however, the refulc 
appears to be, that an adult and healthy perfon, 
who is under no undue impreffions or influence, 
(in whom, for inftance, thofe afluafive calls of na- 
ture are neither filenced by the louder ravings of 
enthufiaftic fanaticifm, nor by other preternatural 
caufes) cannot refrain from the ufe of food, for 
even one whole day, without a very great proflra- 
tion of drength ; and can feldom fad for more than 
eight days without incurring the utmoft hazard of 
life. 

§ 337- 
With regard to drink, although a defire for 
this appears to urge with the greater vehemence 
and intenfiry of the two, it is, notwithstanding, 
much lefs neceflary to life and health than the ar- 
ticle of food. This we infer, with apparently 
ftrict propriety and truth, not only fiom numerous 
fpecies of warm-blooded animals, as mice, quails, 
,&c. that are never impelled by neceffity to the ufe 
of drink, but alfo from actual examples of certain 
individuals of the human race, who have conti- 
nued, through a long feries of time, in the enjoy- 
ment of life, health, and fpirits, without reeourfe. 
to the ufe cf drinks of any kind. 

A 2 § 338, 
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§ 338. 
As to food, controverfics have exifted refpe&ing 
the kind mod proper to fatisfy the internal calls 
of our nature : whether, for example, the ftruc- 
ture and conftitution of the human body ccrref- 
pond mod perfectly with food taken from the ani- 
mal, or with that derived from the vegetable, 
kingdom ; and which of thefe two kinds of fob- 
fiances nature, therefore, defigned to conflitutc 
the aliment of man ? 

§ 339- 
That man is by nature an herbivorous animal, 
Roufleau attempted, with a great degree of acute- 
nefs, to prove, not only by arguments taken from 
the figure of his teeth, and the length of his in- 
teftines, but by the further confideration, that wo- 
man is naturally uniparous, and furniflied with 
two mammae, &c. ; to all which might be added, 
aclual examples of rumination having been per- 
formed by human fubjefts, a procefs well known 
to belong exclufively to herbivorous animals. 

Thofe, on the contrary, who, with Helvetius, 
confider man as a carnivorous animal, attempt to 
fupport their opinion by the fhortnefs of his intef- 
tinum caecum, and other arguments of a fimilar 
nature. 

S 340- 
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§ 34°- 
But from more accurate obfervation, and a 
moro minute inveftigation of the fubje£t, it ap- 
pears, that nature did not intend to reftricl man 
to the exclufive ufe of either the one or the other 
of thofe kinds of aliment, but more indulgently 
deflined him to a free participation of both. That 
this is indeed the kind deflination of man with re- 
fpecl to the nature of his food, we very naturally 
infer from his teeth, efpecially the molares, and the 
conformation of his inteflines, briefly mentioned 
above, penciling a middle (late between the fame 
pars, as they exift in carnivorous and in herbivo- 
rous animals. This prerogative of man is, how- 
ever, flill more forcibly demonstrated, by the na- 
ture of the articulation which connects the con- 
dyles of the lower jaw to the ojfa temporum in hu- 
man fubjetts. 

s 34i. 

If the obfervations be true (and they furely 
cannot be doubted) which we ftated on a former 
occafion, refpefting the high privilege of man, in 
being by far better calculated than other animals 
for traverfing an extenfive range of climate on 
the globe we inhabit, it from thence fpontane- 
oufly follows, that he would have been indeed 
very illy accommodated, in being felely reftriaed 
either to the one or the other of the above kinds 
A 3 of 
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of food : for as fome regions of the globe afford 
animal, and others "vegetable food alone, the ob- 
vious and unhappy refult of fuch an exclufive re- 
striction would have been., that man, though cal- 
culated and deftined to rcfide in all latitudes of 
the earth, mud, notwithstanding, in fome of them, 
be denied the life of fuch aliments as nature had 
rendered efTentially neceffary to the continuation 
of his exigence. 

§ 342. 
Of all animals, wi.h which we are in any mea. 
fare acquainted, man may, with the ftri£teit pro- 
priety and truth, be faid to be omnivorous. As 
on the one hand he is calculated to banquet in 
luxury, amidft the moil: profufe variety of delica- 
cies that art can prepare from the immenfe re- 
fources of the animal and vegetable kingdoms, 
{0, on the contrary, he is able to retain his health 
and vigour when fubfifling on the moft firnpleand 
frugal fare, 

Thus, to produce only a very few examples, a 
great many men even at the prefent day fubfift 
folely on a vegetable diet, fuch as potatoes, chef- 
nuts, dates, &c. which conitituted alfo the food of 
the fir ft progenitors of the human race : for it ap- 
pears highly probable, that thofe fmple and hardy 
5 of nature, fuppoFted life fi.ft by the fruits and 

roots 
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roots of plants, and afterwards, by the more fub- 
flantial and durable fare of grains and pulfe. 

Some of the Moorihh tribes in Africa live almoft 
entirely on the gum fenegal. 

The inhabitants of Kamfchatka and of a great 
many other maritime fituations fubfift on fifli. 

In Europe it r e!f, the Morlachi are fupported al- 
moft entirely on a diet of flefh. 

Some nations of Barbarians fubfift even on raw 
flefli, a circumltance which is undoubtedly true, 
with refpeft to the Samoids, the Efquimaux, and 
certain tribes of people inhabiting South America. 

Neither are the liquids made ufe of as drinks, 
in certain nations, lefs Angular and ftriking. 

Thus the inhabitants of feveral illands, which 
iie between the tropics, more efpecially thofe fitu- 
ated in the Pacific Ocean, art entirely deftituteof 
fweet and pleafant water, and therefore, as a fub- 
ftitute for this fluid, ufe the delicious juice of the 
laftefcent cocoa. 

Others again drink the waters of the briny 

ocean ; — from all which facts and circumftances, 

A 4 taken 
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taken collectively, together with an infinitude of 
others that might be adduced, we need not hefitate 
a moment to pronounce, that man is literally an 
omnivorous animal. 



SECT. XXVII. 
OF MASTICATION AND DEGLUTITION. 

§ 343- 

-T O R the purpofe of maflicating the 
more folid fpecies of food, both our under, and 
upper jaws, are armed with three different kinds 
of teeth. 

Thefe are firji, the incifores, which, in moft 
men, are chifel-formed, and well calculated to bite 
off morfels of food. 

Secondly, the canini, ftrong, conical and com- 
pletely adapted for breaking fubftances of greater 
iirmnefs. 

And lajily, the molares, of different ilzes, exquU 
fitely fitted for the procefs of grinding. 

§ 344. 
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§ 344- 

The mandible or lower jaw is connected to the 
other parts of the head, by means of a very Angu- 
lar variety of articulation, which appears to be of 
a middle nature between arthroida and ganglimus. 
Being furnifhed with a pair of double concave car- 
tilages, it thus unites, to a fufficient degree of 
flrength and firmnefs, a capacity of being eafily 
and very confiderably moved in all directions. 

The under jaw is drawn back, in opening the 
mouth, chiefly by means of the muf cuius biventer, 
but in part alfo by the geniohyoidei and the my- 
lohyoidei. 

It is brought back again, when we attempt to 
cut any thing through with the dentes incifores, 
and preffed with aftoniftnng force againft the 
oppofite jaw, during our efforts to crufh any 
hard fubftances, by the maffeter and temporal 
mufcles. 

It is moved laterally in chewing, by the action 
of the internal and external pterygoid mufcles • 
the latter of which have alfo the power of moving 
it in a forward direction. 

§ MS- 
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§ 345- 
Subftances taken into the mouth for the pur. 

pofe of being chewed, are retained, placed in a 

proper fituation, and thus effectually fubjected to 

the aftion of the teeth, by means of the mufculus 

buccinator, and the tongue, an organ of extreme 

flexibility, and very capable of changing its form 

(§ 2 33°)- 

§ 34& 

During the aft of manducation we emulge, as 
it were, a certain quantity of faliva, which is an 
aqueous liquid, of a nature fomewhat faponace- 
ous ; it contains a fmall quantity of earthy matter, 
(which gives origin to tartarous incruftations of 
the teeth, and to fmall fublingual calculi) ; this 
fluid, from being in perpetual contact with the 
tongue, makes no fenfible imprcfTions of tafte on 
that organ, although it contains a fmall quantity 
of microcoftnic fait ; it poflelfes antifeptic and re- 
folvent properties, and has alfo a power of fpee- 
dily exciting the procefs of fermentation in vege- 
table fubftances, efpecially in thofe of the farina- 
ceous kind. 

§ 347- 
The fources from whence this fluid is derived 
are, fmall conglomerate glands ; of three feveral 

orders. 
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orders, the lateral and internal, of which are fitu- 
ated beneath the lower jaw. 

The mod confiderable of thefe glands, called 
parotids, (remarkable, on account of being ex- 
tremely fubjeft to metaftafes), excrete their faliva 
through the Stenonian du&, juft behind the middle 
molar tooth of the upper jaw. 

The faliva furniflied by ihe fubnmxiUary glands, 
is difcharged through the duel of Wharton. 

That derived from the fublingual glands, which 
are the leaft of all, flows through the numerous 
dudts of Rivinus. 

s 348- 

The excretion of faliva, (of which, in confor- 
mity to the opinion of Nuck, about a pint is com- 
monly fuppofed to be fecreted in the fpace of 
twelve hours), is confiderably encreafed both by 
the application of any flimulating fubftance, and 
alfo by mechanical prdmre, the latter of which 
appears to aft merely by emulging the containing 
parts. 

Thus, whatever hard fubftances we chew, be- 
come perfectly rr.oiitsned and macerated, as ic 
were, by a copious afflux of faliva produced in 

cenfe- 
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confequence of the preflure, to which the parotids 
are particularly expofed from, being fituated fo 
near to the articulation of the lower jaw. 

With regard to the operation of ftimuli on the 
fecretion of this fluid, it is neceflfary farther to ob- 
fcrve, that when acrid fubftances are taken into 
the mouth, a plentiful afflux of faliva is immedi- 
ately produced, which has the effect of diluting 
and thus effectually counteracting the irritating 
acrimony : an increafe of the fame fluid is alfo oc- 
cafionally produced by the flimulus of the imagi- 
nation ; to this caufe mufl: we refer that afflux of 
faliva, which fo frequently accompanies a ftrong 
appetite for food. 

§ 349- 
With the faliva are blended a fine aqueous, 
dew-like fluid, which tranfudes from the foft parts 
of the mouth, and alfo a mucus, fecreted by fmall 
glands, fituated in the lips and cheeks : it is a 
portion of this mucus by which the tongue is lu- 
bricated. 

§ 35°- 
The morfcl during maftication, being thorough- 
3y moiftened by this mixture of faliva and other 
animal juices, is thus, not only converted by de- 
grees into a foft pulpy bolus, more fit for the pur- 

pofe 
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pofe of deglutition, but is likewife prepared, at 
the fame time, for further digestion and final affi- 
milation. 

§ 35*- 
The attual bufinefs of deglutition, although it 
appears to be of a very compound nature, and is 
indeed performed by the co-operation of a great 
many different parts, may be conlidered as com- 
mencing and proceeding in the following order ; 
viz. the tongue being firfl: retracted towards its 
bafis, and becoming therefore fomewhat turgid 
and (tiff, receives on its excavated dorfum or back, 
the lubricated and moiftened bolus, which is from 
thence forced onwards into the fauces, where it 
is received by the expanded infundibulwn of the 
pharynx, which appears, at the fame time, to ad- 
vance fomewhat upwards ; on the reception of the 
food the infundibulum makes a fingular and vio- 
lent exertion, which may be fuppr,fed to proceed 
from a fpecies of vita propria ; from this funnel- 
like entrance, the bolus is again protruded on- 
ward, by a threefold contraction of the pharynx, 
into the cefopbagus. All the above motions fuc- 
ceeJ each other with the utmoft degree of rapidi- 
ty, and are of extremely fhort continuance. 

§ 352- 
For the purpofes of expanding this palTage, and 
rendering it at the fame time fleady and fecure, 

nature 
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nature has made the mod ample provifion by a 
variety of auxiliary parts. 

The motion of the tongue, in this momentous 
bufinefs, is regulated and directed by the os hyo- 
ideum. 

To prevent any <of the fubftances fwallowed, 
from palling, by miftake, either into the internal 
nares, or into the euftachean tubes, the foft palate 
is very wifely provided. This flefhy curtain, de- 
pending equally from the arched roof to which it 
is attached, is capable of being rendered tenfe by 
the action of a peculiar fet of mufcles, and thus 
the above paffages may be completely clofed. 

The glottis is fecurely guarded by the tongue 
itfelf, becaufe at the very inftant in which we at- 
tempt to fwallow, the larynx, being drawn up- 
ward and forward, is in a certain degree concealed 
beneath the retracted, bafis of the tongue, and is 
i'o compreffed by it, that the glottis, not only by 
this conflriction, but alfo by the additional fecurity 
of the epiglottis, is thus very effectually guarded 
againft the intrufive entrance of any heterogene- 
ous fubftances. 

§ 352- 
Finally, the bufinefs of deglutition is greatly fa- 
cilitated by means of a quantity of mucus, with 

which 



AND DEGLUTITION. i* 

which the whole of the paffage above defcribed 
is lubricated ; and which, befides the lingual 
glands already mentioned (§ 235), is chiefly fur- 
nifhed by the numerous finufes of the tonfils, and 
by that infinitude of mucaginous crypt<£ t fo pro* 
fufely beftowed on the larynx itfelf. 

§ 354- 

With refpeft to the eefophagus itfelf, through 
which all fubftances fwallowed mud: neceffarily 
pafs, previoufly to their entrance into the ftomach, 
it is a fielhy canal, rather narrow in its diameter, 
and exceedingly firm and ftrong, but at the fame 
timepliable,dilatable,and poiTeiTed of a high degree 
cf fenfibiiity : it is compofcd of tunics or coats, 
which, if we except the difference in their thick- 
nefs, bear no fmall rcfemblance to the coats of the 
other portions of the alimentary canal. 

Thus, the external covering is mufcular, made 
up of fibres running both longitudinally and in 
tranfverfe or circular directions. 

The middle coat is nervous, ending on each fide 
in a very lax cellular membrane, by means of 
which it is connected, as well to the preceding, as 
to the fubfequent tunic. 

Laftly, 
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Laftly, the internal coat is lined by mucus of an 
cxquifite degree of lubricity. 

§ 355- 
The following appears to be the mode in which 
this canal performs its office j as foon as it has re- 
ceived either a draught or bolus completely within 
its parietes, the parts immediately above prefcncly 
contract themfelves, thus forcing downwards the 
fubftance to be f wallowed ; v/hich, if it be a bo- 
lus, can be protruded onward only by one uni- 
form feries of exertions in the furrounding tube, 
till it has paused through the diaphragm, and been 
finally received into the cavity of the floraach 
itfelf. 






SECT. XXVIII. 

OF DIGESTION. 
§ 3$ 6 ' 

1 HE chamber, or immediate feat of di- 
geflion, is the Jiomacb, a vifcus more uniformly 
poffeffed than any other, by almofl every indivi- 
dual throughout the immenfe range of animated 
nature .• if, therefore, we eftimate the dignity of 
the feveral vifcera from this circumftance alone, 
the ftomach is, doubtlefs, to be confidered as an 

i organ 
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organ furpaffing all the others in utility and im- 
portance tOathe animal economy. 

The-human flomach rcfemblesia leathern pouch, 
of very confiderable dimenficns, fufEcient, for the 
mod part, in an adult, to contain three pints, or 
more, of water, and furnifhed with two feparate 
orifices or mouths : 

Thefe are, frfi, a fuperior orifice, called car- 
dia, which is formed in the place where the cefo- 
phagus, by a plaited and fomewhat oblique aper~ 
ture, opens into the flomach itfelf, and points to- 
wards the bottom of this vifcus, or that extremity 
which regards the left fide of the body. 

Secondly, an inferior one, which conflitutes the 
termination of the right, and lefs capacious end of 
the flomach : this orifice is called pylorus, and de- 
fends a fhort diflance into the caviry of the ad- 
joining duodenum. 

§ 35%- 

The fituation of the flomach, when empty, is 
different from that of the fame organ, when full : 
thus, in the former ftate, it hangs loofe and flaccid 
in the abdominal cavity, in fuch a manner that its 
greater curvature looks in a backward direction j 

vol. ii. B and 
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and its pylorus, being turned fomewhat upwards, 
forms a plaited or twifted angle with the duode- 
num, to which it is connected. 

Eutin the latter ftate, when diftended with food, 
ks greater curvature is again turned, and looks in 
an anterior direction, fo that the pylorus enters 
now, by a more direct route, into the duodenum ; 
whereas the cardia, on the contrary, is fo folded 
and bent as to be completely clofed. 

§ 359* 

The flomach is compofed of four principal 
coats, diftinguifhed and feparated by three others, 
of an entirely cellular nature, which lie between 
them. 

The moll external of thefe coverings is common 
to the ftqmach, with all the reft (lave a fmall por- 
tion) of the alimentary canal, and is continued 
over the omenta, which (hall be fpoken of here- 
after. 

Next to this, lies that cellulc-mufcular coat, fo 
very ft ri king in its nature and properties, on which 
depend both the exquifite irritability of the flo- 
mach (§ 306.), and alfo its peritlaltic motion ; the 
latter of which fhall be a fubject of confideraticn 
ia another place. This coat is cempofed cf dif- 
ferent 
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Ferent ftrata of mufcular fibres, which are ufually 
divided into three orders, one longitudinal, and 
two circular ; the circular fibres are again divided 
into thofe that are direclly, and thofe that are ob- 
liquely, circular. It mud, however, be obferved, 
that fo extremely variable and irregular are the fi- 
bres of this coat, with regard to their direction 
and diftribution, as fcarcely to admit of reduction 
to, and arrangement under, any determinate and 
general rules. 

The third principal coat is called the nervous, 
an appellation extremely improper, as it is compo- 
fed wholly of condenfed cellular membrane, be- 
coming gradually more foft and lax on each fide ; 
by which means it is connected externally to the 
mufcular, and internally to what we {hall prefently 
call the villous, coat. It is, notwithstanding, fo 
firm and robuft, that it may be aptly enough call- 
ed the bafts of the whole ftomach. 

Laflly, the internal coat, which has been very 
improperly called villous, is exceedingly tender, 
fomewhat fpongy, porous, and folded into a very 
great number of rugae or.wrinkles, fo that its area 
is much more extenfive than that of any of the 
other coats which we have juft defcribed : it every 
where exhibits cells of the utmoft minutenefs,fome- 
3 2 what 
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what fimilar in appearance to thofe larger ones, 
with which the reticulum of ruminating animals 
is very beautifully and elegantly characterized. 

The internal furface of this coat is lined with 
mucus, apparently fecreted by fmall mucaginous 
cryptae, fome of which may be, indeed, readily 
enough diftinguifhed near to the pylorus, or lower 
orifice of this organ. 

§ 3 6 °- 
The ftomach is furniftied with an afloniming 
apparatus of nerves, whence its fenfibility is fo ex- 
quifite, that it is capable of being very readily af- 
fected by ftimuli of almoft every kind, whether 
they be external, as cold &c. or internal as focd, 
and even by the inquiline humours themfelves. 
From the fame fource arifes alfo that extenfive, 
and truly admirable confent, which exifls between 
this important vifcus and moil of the other func- 
tions of the body j to which head belongs, in a 
particular manner, the ftriking effects, produced 
on the ftomach, by all mental commotions, and 
alfo, on the other hand, the very powerful influ- 
ence of an entirely found and healthy ftate of this 
organ, on the cheerfulnefs and ferenity of the 
mind* 

§ 56i. 
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§ 56l. 

The number and functions of the bhod vejfels, 
belonging to the ftomach, are no lefs confiderable 
and ftriking, than thofe of the nerves. The fmall 
arteries, (of which an infinitude of different or- 
ders, are minutely interfperfed throughout the cel- 
lular coats of this organ), appear to conftitute the 
immediate fources of the gaftric juice, a liquor 
which flows in perpetual ftreamlets from the inter- 
nal furface of the ftomach. 

§ 3 6 2. 

This juice bears, on the whole, no fmall refem ■ 
blance to faliva, except that, agreeably to the ex- 
periments of the illuftrious Spalanzani, its powers 
are counter to thofe which promote fermentation. 
As to the reft of its properties, it is faponaceous, 
equally antifeptic with the faliva, and is indeed, a 
very powerful menftruum, fufficient gradually to 
diffolve milk after it has been gently coagulated in 
the ftomach. 

§ 3 6 3- 
The gaftric juice appears to be the moft power- 
ful and active agent in the great bufinefs of digef- 
tion. If the food be carefully mafticated, and fuf- 
ficiently blended with the menftruum furnifhed by 
the falivary glands, this fluid of the ftomach com- 
B 3 pletely 
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pletely diiTblves, and finally converts it, into a 
foft pultaceous chyme. 

' § 3 6 4- 
This momentous function is alfo further aided 
and prompted, by a variety of acceffory and aflif- 
tant powers : of thefe the mod confiderable is the 
periftahic motion, by means of which the food, 
now reduced to a pulpy confidence, is thoroughly 
agitated, and kept perpetually in a ftate of wavy 
commotion. Although the force of the periftahic 
motion fall far ftiort of the chimerical calculations, 
formerly made on this fubject, by mathematical 
phyficians, and although it be not itfelf the fole 
caufe of digeftion, it is, notwithftanding, of the 
utmoft efficacy and influence in this important 
procefs. 

§ 365- 

Among the auxiliary powers, of this kind, may 
be alfo reckoned another fpecies of motion, which 
the prefTure of the furrounding parietes of the ab- 
domen, communicates to the ltornach : to thefe 
we may dill farther fubjoin, the extreme warmth 
of the fituation in which this vifcus is placed ; fo 
very powerful was this fotus or bath, formerly 
efleemed, in confequencc of the abundant quan- 
tity of blood contained in the neighbouring veflels 

and 
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and vifcera, that inftead of the term digs/lion, 
that of cocliori) was ufed by the greater part of 
phyfiologifts. 

§ 366. 
To determine, with precifion, the period of time 
requifite for the converjion of our aliment into 
chyme by the joint co-operation of the foregoing 
powers (§ 361.), will appear almoft impoffible to 
any one, who may confider the great variety of 
circumiiances, on which fuch converfion muit de- 
pend : thefe circumiiances are, the quality and 
quantity of the food taken in, the different degrees 
of force in the digedive powers, the greater or 
lefs attention and care beflowed on the prepara- 
tion of the food for digeilion, by previous mafti- 
caticn, &c 

For in a healthy fubjeel, the unimpaired flo- 
jnach does not difcharge fuch alimentary matters 
as have been taken in, previoufly 10 the conver- 
fion of their digeftible parts into a perfect pulp. 
From whence it is evident, that different periods 
of time are requifite, for the complete digeftion of 
different kinds of food. If, however, it be allow- 
able to form any general conclufion on this fubject, 
it would appear, that from the third, to the fixth 
hcur, riter the ufe of aliment, the ftomach has, 
for the mod part, difcharged through the pylorus, 
B 4 in 
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in a very gradual manner, the whole of its pul- 
taceous contents. 

The pylorus is an annular rim, not formed, 
(like the other ruga? on the internal furface of the 
flomach), by the folding of the villous coat alone, 
but confiding, in part, alfo of a fewfafciculi from 
the fubjacent nervous, and alfo of certain fibres 
from the mufcular, coat : all which parts are fo 
organized and arranged, as to conftitute a coniform 
termination to the flomach, that is extended into, 
and embraced by, the duodenum, in the fame 
manner as the os uteri is received and embraced, 
by the fuperior part of the vagina. 



SECT. XXIX. 

OF THE PANCREATIC JUICE. 

Subsequent to the expuifion of 

the chyme through the pylorus, that pulpy mafs 
mufl be fubje&ed, in the duodenum (a fhort, but 
remarkable portion of the inteftinal tube), to new- 
and considerable changes, previoufly to the for- 
mation 
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mation and final feparatian of complete, alimen- 
tary chyle. Thefe neceffary changes are effected 
in the chyme by the acceffion and admixture of 
various kinds of inquiline humours, the moil flrik- 
ing and important of which, are, the bile and the 
pancreatic juice. 

§ 369- 
Of thefe two humours, we will fpeak in fepa- 
rate feclions. We proceed therefore, to confider 
the liquor of the pancreas firfl:, becaufe it appears 
to bear a very confiderable refemblance, both in 
its nature and ufes, to thofe other two dinolvent 
humours, of which we have already fpoken, name- 
ly, the faliva and the gaftric fluid. 

§ 37°- 
Athough it be indeed a matter of no fmail diffi- 
culty, to procure the pancreatic liquor of a found 
animal, in a pure and unadulterated ftate, yet the 
obvious and unequivocal refult of all the facts, 
which the mod attentive invefligation has been 
able to fupply, with regard to its nature, is, that 
it bears the ftrongeft fimilitude to the faliva in all 
its general properties. Were it not for the pur- 
pofe of fhowing how mifchievous, 2nd even de- 
finitive, the practice of medicine may become, 
unlefs directed by found principles of phyfiology, 
I fhould not think it neceffary nor even proper, at 

the 
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the prefent enlightened period, to mention the er- 
roneous phyfiological hypothefes, entertained by- 
Franc. Sylvius, and his humble followers, Regn. 
de Graef, Flor. Schuyl, and others, refpefting 
the vifionary or fuppofed acidity of the pancreatic 
liquor, efpecially as thofe opinions have been long 
fmce very ably refuted by Pechlin, Swammerdam, 
and Brunner, characters of the firft celebrity in 
the annals cf medical fcience. 

§ 37 1 - 

The fources from whence the lymph and faliva 
are derived, bear no fmall refemblance to that 
which conftitutes the fubject of our prefent confi- 
deration, namely, the pancreas : this latter is by 
far the largeft of all the conglomerate glands of 
the human body, and exhibits, in the whole of its 
flruclure, a very flriking fimilitude to the glands, 
that give birth to the falivary fluid ; with thefe 
lad mentioned bodies it alfo further agrees, in this 
particular, that its excretory canals, arifing from 
radicles of the utmofl: minutenefs, run together 
and unite by degrees, till they conftitute finally a 
common duct, which has received its name from 
Jc. G. Wirfung, who firft discovered and de- 
monftrated it in the human fubject, in the year 
1642. 

This 
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This duel pafles through the coats of the duo- 
denum, and by a conftant Jlillrcidium, weeps into 
the- cavity of that inteftine, the fluid it had receiv- 
ed from the gland to which it is appended. 

§ 37 2 ' 

Finally, the excretion of this fluid appears to be 
promoted by the very fame powers, which were 
formerly faid to be fubfervient to the excretion of 
faliva, namely, preffure andjtimulus. 

By means of the former, it Is emulged chiefly 
when the ftomach is diftended and refts immedi- 
ately on the pancreas. 

The fubftances that contribute mod, by their 
irritations, to excite a difcharge of the pancreatic 
fluid are, firft, the chyme itfelf, as it paffes through 
the pylorus in a crude and unaflimilated Hate ; and 
fecondly, the bile, which is difcharged through 
the very fame orifice with the liquor of the pan- 
creas. 

§ 373- 

The ufe of this fluid is doubtlefs to diflblve the 

chyme, more efpecially that part of it, which has 

not been fufEciently digefted in the ftomach : by 

its abundant afflux, it contributes to afnmilate this 

pulpy 
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pulpy mafs ftill more and more to the nature of 
the inquiline humours, and thus finally mature it 
for the further procefs of chylification. 



SECT. XXX. 

OF THE BILE*. 

§ 374" 






1 HE fecretion of bile is the pecu- 
liar deftination of the liver, the largeft and mod 
ponderous vifcus in man. This fuperiority of fizc 
is more efpecially obfervable, during the foetal 

* Dottor Maclurg, of Virginia, publifhed in the year 
1772, an experimental treatife on the formation, the nature 
and the ufes of the human bile, which has acquired for its 
learned and ingenious author, no fmall degree of reputation 
both at home and abroad. That this elaborate publication 
pofTetfes an uncommon (hare of merit, not even the avowed 
enemies of the Doctor are themfelves able to deny. The 
author has ihewn himfelf to be, at leaft, a very patient expe- 
rimenter, and an extremely attentive obferver. He appears 
to have made himfelf perfectly matter of the opinions of all 
authors of celebrity and diftinclion, who had previoufly writ- 
ten on the fame fubjecl. With regard to the literary merit of 
the compofiticn itfelf, it is doubtlefs entitled to the higheft en- 
comiums that even the moft partial eulogift can beftow. The 

order 
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ftate, in whfch, the younger the fcetus the greater 
is the proportional magnitude of the liver, when 
compared with that of the other vifcera of the 



order is inimitably lucid, the ftyle is chafte, manly and ner- 
vous in the higheft degree, and as to clofenefs and propriety 
of argumentative arrangement, not even the fupercilious lo- 
gician himfelf, can find room to fuggeft the fhadow of an 
amendment. 

All human compofitions are, however, like the fources 
from whence they originate, in fome meafure faulty and im- 
perfect. To this general maxim, humiliating as it may ap- 
pear to the pride of the ielfadoring philosopher, the treatife 
of the illuftrious Maclurg is by no means an exception. In 
feveral of the Doctor's experiments there appears to be a 
want of fufficient accuracy and definitude, in others a want 
of object and defign. Over thefe faults, however, confider- . 
able as they are in the works of an experimentalift, we feel 
inclined to fpread a kind mantle of palliation, when we re- 
collect that our author experimented and wrote in the earl" 
morn of fcientific chemiftry. Experimenters had not yet be- 
come perfect adepts in their nice and momentous art ; they 
had not yet acquired fufficient circumfpedcion and addrefs to 
obviate every fource of fallacy, and to avail themfelves of 
every circumftance thai might pave the way to fatisfaclcry 
and unequivocal refults. 

But another charge of a more weighty and important na- 
ture, lies againft cur learned and ingenious author. He has 
certainly built, on nothing more fubftantial than the flimfy 
bafis of deceptious analogy, fome of the leading principles of 
his favourite doctrine, Thus, for example, he fuppofes the 

bile 
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body. The dignity and high importance of this 
vifcus in the animal economy may be fairly de- 
duced, from the univerfality of its prefence ; thus 



bile to be a fluid, the direct refult of a putrefactive degene- 
racy in a portion of the circulating volume of the blood. 
His mod plaufible reafons in fupport of this opinion a.re,jirj, 
that the parts, from whence the incipient radicles of the vena 
portarum immediately originate, contain, and communicate 
with, matter already in a femiputrefcent Rate. And ficond* 
ty, that the bile is moft abundant in quantity and mod acYive 
with regard to its quality, at that feafon, and under thofe 
circumftances, which are moft favourable to the commence- 
ment and progrefs of putrefaction in the living fyftem, as 
well as in all other phyfical bodies. 

Plaufible as thofe arguments may, on firft view appear, 
they are certainly, as already obferved, founded on nothing 
better than fair, but fallacious analogy. The principle 
which they tend to eftablifh ftands in the moft direct oppofi- 
tion to the refult of experiment — facre.l experiment ! the on- 
ly unerring guide to conduct the candid enquirer to the eyer- 
lafting temple of truth. Did our learned author (I would 
beg leave to afk) ever faithfully experiment on feparate por- 
tions of the blood, drawn from different parts of the body, in 
order to determine the comparative proximity of each portion., 
to the putrefactive ftate ? I prefume he never did, otherwife 
his opinion on this fubject would have been, douhtlefs, very 
different from what we End in his ingenious publication. 
For it is a truth, nothing the lefs facred and reipectable on 
account of its novelty, that if equal quantities of blood be 
taken from the titna />or!arum t and from the lungs or any part 
of the arterial fyftem, and expofed to the fame incumbent 

circum* 
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in all animals pofleffing red blood, it exifts no lefs 
generally and uniformly than the heart itfelf. 

eircumftances, the pulmonic or arterial, will afliime the putre- 
factive procefs, much fooner than the hepatic, blood. The 
caufe of this phenomenon muft be fufficiently obvious to any- 
one acquainted with the late difcoveries, in the divine fcience 
of chemiftry. We would attempt its folution in the follow- 
ing manner. 

Vital air (which is indeed the genuine feptic principle, if 
any fuch principle exift) is in all cafes effential to the progrefs 
of putrefaction. This air, or rather its bafe (termed oxy<*ene 
by the ingenious chemifts of France) is, as we have the ftrong- 
eft reafons to believe, from the experiments of Goodwyn, 
Beddoes, Girtanner, and others, intimately blended with the 
circulating blood in its pa/fage through the lungs. As the 
blood proceeds in its mazy route through the different parts 
of the arterial fyftem, it is gradually robbed of its concommi- 
tant oxygene or bafe of vital air, by the myfterious action of 
the animal fyllem. The confequence of this ipoliation is, 
that the florid arterial, affumes a much darker colour, and fuf- 
fers finally a complete tranfmutation into venous blood. In 
this latter ftate the putrefactive procefs is lefs apt to com- 
mence, becaufe the blood contains lefs oxycr en e in a ftate of 
intimate mixture, or perhaps I might with more propriety 
fay, in a ftate of combination. For in proportion as the bafe 
of vital air is more intimately blended with, and therefore 
more nearly approximated to, the constituent parts of the 
blood, the more powerfully can it co-operate with other aux- 
iliary agents, in inducing thefi parts to aflurne that intcftine 
motion, which conftitutes the putrefactive procefs. Although 
our learned author is decidedly of opinion, that putrefaction 
commences more readily, if vital air be excluded altogether 

from 
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§ 375- 
The fubftance of the liver is of a nature, fid 
generis, and may be readily diftinguifhed, at firfl 

from the putrefying fubftances, yet it is now well known, 
that the very reverfe of this is true. Exclude vital air from 
a body, in the compofition of which none of this energetic 
fluid exifts, and you thereby embalm that body in a 'degree 
equal, if not fuperior to the embalmment of the unperilhable 
mummies of the Eaft. 

No body, whatever, is capable of taking on the putrefac 
tive procefs, that does not contain in its compofition more 
or lefs of thofe fimple fubftances that belong to the clifs of 
inflammables. Reafoning therefore a priori, or climbing the 
arduous fteeps of fcience by the more laborious fteps of expe- 
riment and obferration, we are warranted in either cafe to 
conclude, that putrefaction confifts, in a very confiderable 
degree, in the intimate combination of the bafe of vital air to 
certain fubftances of an inflammable nature. Both the pri- 
mary elements of which putrefiable bodies are compofed, and 
alio the remits of actual putrefaction, co-operate in the efta- 
blifhment of the fame conclufion. 

It is certainly a truth, that vital air is as efTential to the 
putrefactive procefs as it is to the fupport of combuftion, or 
the continuance of animal life. 

Upon tli2 whole, we may without the fmalleft hefitation 
conclude, that the former opinions of phyfiolopiits refpe<5ting 
the fuppofed putrefcent difpoiition of the hepatic blood, are 
wholly infupportable by argument or fact, being indeed di- 
rectly oppofed to the literal refult of pofitive experiment j 
i and 
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fight, from that of all the other vifcera of the 
body : it confifls of a parenchyma of a well known 
colour and very tender texture : this parenchyma 
is abundantly fupplisd with nerves, with lympha- 
tic vefTels (very vifible on both furfaces), with bi- 
liferous dufts, and finally with blood-vefTels, from 
whence thefe ducts originate : with refpect to 
thefe blood-vefTels, fome of which are remarkably 
large, we will immediately ftate a few obfervations 
on each of their feveral orders. 

§ 37 6 - 

The firfi: vefTel which here prefents itfelf for 
our confideration is, the vena portarwn, which 
differs very widely from every other portion of 
the venous fyftem, not only in its fingular appear- 
ance, but alfo in the peculiarity of its courfe and 
diflribution, of which a few words were fpoken 
on a former occafion (§ 87). This large vefTel 
is formed by the conflux of by far the greater 
number of the venous branches that originate and 
run from the vifcera, fituated in the lower part of 
the abdomen, and is inverted and flrengthened by 

and therefore, that the picus eulogia fo profufely beflowed 
on die powers of the animal economy, in being able to form 
an antifeptlc out of a highly putrefcent fluid, appear to be as 
vifionary and hypothetical, as nature's final intention in the 
preparation of this fluid was thought to be beneficent, and her 
procefs itfelf beaiuiful, and intcrefiing. 

vol. ii. G a eel- 
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a cellular covering, commonly known by the name 
of capfula Glijonii. No fooner does this trunk 
make its entrance into the liver, than it is divided 
into feveral branches, which as they run in vari- 
ous directions through its fubflance, naffer flill far- 
ther divifions, till they are finally encreafed to a 
countlefs number of the mod fubtle ramifications, 
which pervade, with the utmofl minutenefs, every 
portion of this vifcus. This whole fyftem of the 
vena portarum was formerly compared, by Galen, 
to a tree, the roots of which are difperfed through- 
out the whole cavity of the abdomen, while its 
branches are enclofed in' the more contracted vo- 
lume of the liver. 

S 377- 

Another blood-veflel of a different kind, with 
which the liver is furniflied, is the arteria hepatica. 
This veffel originates from the cseliac artery, and 
although far inferior to the vena portarum, both 
in its capacity and in the number of its branches, 
is, notwithstanding, divided into ramifications of 
afloniming fubtility, and is alfo diftributed with a 
great deal of minutenefs throughout every part of 
the liver. 

§ vfi- 

The extreme terminations of both the forego- 
ing kinds of veiTels, end in genuine veins, which" 

gradually 
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[dually uniting, form by their general conflux, 
certain large venous trunks, that lofe themfelves 
finally in the inferior vend cava. 

§ 379- 
Thofe extreme terminations, by which thefe 
fmall branches of the vena portarum and arteria 
hepatica become radicles to the vena cava, form 
a very fubtle vafcular texture, exhibiting a fingu- 
lar and ftriking appearance, as if the veffels were 
convoluted, or wound up into globes of incon- 
ceivable minutenefs. Thefe globular bodies im- 
pofed fo effe&ually on Malpighi, as to induce that 
illuftrious phyfiologift to confider them as glandu- 
lar, hexagonal, and hollow kernels, dellined to 
conltiture the immediate chambers of fecretion. 

§ 38o. 
From thofe fame globular convolutions of blood- 
veffels arife,Ja(r.!y, the pori biliarii. Thefe are 
very tender duels, which convey the gallim liquid 
from the blood, and completely eliminate the fame 
from the fyftem of the liver, through the duclus 
hepatkus communis^ a canal which they form by 
their general confiux. 

§ 3 8l « 
It is common for phyfiologifls to enquire, 
from what kind cf blood the bile is immediately 
C 2 fecrsted j 



3<i OF THE BILE. 

fecreted ; whether from arterial, or from that con* 
tamed in the vena portarum ? 

Although the former of thefe opinions appears, 
on the firft view of the fubject, to. be rendered 
mod probable from the analogy of other fecre- 
tions, which are evidently the refult of arterial 
action, yet from a more accurate invcftigation of 
the matter we will readily be convinced, that by far 
the greater part, if not indeed the whole, of the bi- 
liary fecretion, is derived from the vena portarum : 
the blood of this veffel being lurid, and highly im- 
pregnated with phlogifton, correfponds precifely 
with the nature of the bile ; but how extremely 
different, on the other hand, are the habit and 
conftitution of the florid and fiery arterial blood, 
which the casliac artery tranfmits from the aorta 
immediately to the liver ! 

With refpeft to arguments drawn from analogy 
we may obferve, that as the vena portarum is fub- 
je&ed to an arterial diflribution, (o it may, in like 
manner, poffefs the power of performing an arte- 
rial function : this fame opinion, for which we con- 
tend, appears alfo to derive additional fupport 
from the analogy which exiffs between the liver 
and the lungs : to perform the leading function of 
thefe laft mentioned vifcera, is dcubtlefs the imme- 
diate deftinatio-n of the large pulmonary arteries j 

whereas, 
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whereas, on the other hand, the bronchial artery 
is only fubfervient to the nouriftiment of the parts, 
on which it is diftributed : — the difcharge of an 
office, fimilar to this latter, is alfo, if we be net 
greatly deceived, the more immediate deftination 
of the artcria hepatica. Notwithftanding what 
we have here advanced, we are flill ready to ac- 
knowledge, that the hepatic artery may pcflibly 
contribute fomewhat towards thefecretion of bile ; 
but, that its influence, in this refpec"t, is indeed 
very inconfiderahle, and not yet fufficiently afcer- 
tained and demonflrated, are pofitions to which 
we fubferibe with the utmoft confidence. 

382. 

The biliary hepatic liquor, when once fecreted, 
flows in" a gentle but uninterrupted ftreamier 
through the hepatic duel ; and, when the intejli- 
num duodenum is empty, glides directly onward, 
through the common duclus choledocus, into the 
cavity of that vifcus ; but when the duodenum is 
diftended with chyme, it becomes neceflary for 
this fluid to purfue a different route, whence it 
regurgitates from the hepatic, and flows through 
the cyjlic duel into the gall-bladder, where it is 
retained a certain time, and thence derives the 
Dame of cvjiic bile. 

C 3 § 383. 
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§383- 

The gall-bladder is an oblong fack, fomewhat 
pyrifonn in its figure, attached to the concave fu- 
perficies of the liver, and compoftd of three mem- 
branes or coats. . 

Thtfe are, firft, the external, which does not 
inveft the whole of the cyft, and is derived from 
the peritoneum. 

Secondly, the middle, ufually called the nervous 
coat, which, as in the ftomach, the inteftinal tube 
and the urinary bladder, conflimtes here likewife 
the principal part of the tone and firmnefs of the 
fac. 

And, laftly, the internal, which bears a certain 
fimilitude to the internal membrane of the ftomach 
(§ 3590 J 1'ke that it is interfperfed with an infi- 
nitude of minute blood-veffels, and like that it is 
alfo marked by rugas or wrinkles, which form, 
here and there, fine net-like checkerings, that ex- 
hibit the appearance of the mod exquifitely ele- 
gant lattice-work. 

§ 384- 

The neck of the gall-bladder is conical, and 
forms, by its termination, the cyjlic duel, which 

purfues 
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purines not a direct, but fomewhat circuitous or 
ferpemine route, and is furnifhed with a few mi- 
nute valves of a lunated or falciform figure. 

§ 385- 

The gall-bladder retains the bile, when once 
received, till that liquor either flows out fpontane- 
oufly, in confequence of bein^ favoured by a re- 
clined and fomewhat fupine pofition of the body, 
or till it is emulged from the cyft by the prefTure 
of the neighbouring inteftines, namely, the jeju- 
num and ileum, or by the occafional paffage of 
hardened feces through the traefverfe colon. 

Different ftimuli acting on the duodenum have 
alfo the effect of foliciting a more copious effufion 
of bile into the cavity of that intefline. 

The remarkable contraflility of the gall-blad- 
der, evidenced and fatisfactorily eftablifhed by live 
directions and certain pathological phenomena, 
(although this fac be indeed completely deftitute 
of all genuine irratibility), (§ 307-), will appear 
to contribute, not a little, to the excretion of the 
bile ; efpecially when we confider the ftimulant 
imprefuon which this fluid, after retention in the 
ryft, mud make on its furrounding parietes or 
walls. 

C 4 § 386. 
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§ 386. 

For although the cyftic exhibits, in its general 
properties, the moft ftriking fimilitude to the hc~ 
pati:\)\\e. (§ 382.), it is notwithstanding concen- 
trated, as it were, by reft and ftagnation, and 
thence rendered more tenacious and bitter : this 
effecl: appears to be owing, in a particular man- 
ner, to the lymphatic veffcls of the cyft, which 
flowly abforb the aqueous parts of the bile, while 
thus enclofed and retained in a quiefcent ftate. 

§ 387- 

We proceed now to the confideration of the 
bile itfelf. This is an animal fluid of the highefl 
dignity and importance in the living fyftem : its na» 
ture and ufes have, for twenty pears paft, laid a 
foundation for more literary controverfies among 
phyfiologifts, than have exifted refpe&ing any 
other fluid that belongs to the body of man. 

What we fhall advance on this fubjeel: will re- 
late immediately to the cyftic bile, as this is to be 
efteemed the more perfect of the two, and is there- 
fore in a ftate more favourable for fuccefsful in* 
veftigation, 

§ 388. 

Bile, taken from the recent corpfe of an adult 
fubjec't, who had not previoufly laboured under 

any 
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any difeafe, is a liquor fomewhat vifcid, of a faint 
green colour, inclining towards a brown, inodo- 
rous, and, if compared with the gall of brutes, of 
a flightly bitterifh tafte. 

§389- 

Although the condiment parts of this fluid nei- 
ther feparate from each other fpontaneoufly, nor 
yet by fo fimpJc a mode of treatment as is fuiEcient 
to produce that effect on the parts that compofe 
the blood, they may, notwithiianding, be fubjecl- 
ed, without much difficulty, to fuch an examina- 
tion as will make it appear, that they doubtlefs 
poiTefs and exhibit a certain analogy to the ele- 
mentary parts of the blood, though this analogy 
ftiould not be purfued to too great an extent. 

The bile contains, in the firft place, an aqueous 
menflruum, which has been denominated by fome 
late phyfiologifts, its falivary part : this may be 
aptly enough compared to the aqueous portion 
and refembles alfo, though not in every particu- 
lar, the ferum of the blood. 

From the bile we can alfo feparate and procure 
a fmall portion of a white and grumous fubftance, 
which may be faid to poffefs a certain, though re- 
mote refemblance to the plaftic lymph of the 
blood. 

Finally, 
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Finally, the mod finking and important princi- 
ple which the bile contains is the matter of pb!o- 
gijlon, derived in large quantities from the blood 
of the vena portarum, which is highly impreg- 
nated with this fubtle element. 

§ 39°- 
This active inflammable part evidently manifefts 
its exiflence in dried bile, but more efpecially in 
gall ftones, by burfting immediately into flame, 
when placed in contact with a burning fubftance. 
To the aftion and influence of this principle inuft 
we attribute thofe (Inking and Angular qualities, 
formerly enumerated, fuch as colour, tetfte, &c. 
which ferve to diftinguiih the bile from the other 
inquiline humours belonging to the fyftem ; and 
from the fame fource muft we alfo derive the other 
remarkable properties of this fluid, which fliall be 
mentioned hereafter. 

§ 39 1 - 
The bile is not of fuch a nature as to poflefs, 
like foap, an equal affinity to oil and water, and 
thus ferve to mix and intimately combine thcic 
two elements together. The contrary opinion 
(which was erroneoufly entertained on this fubject 
by Boerhaave, and afterwards by Schroder) was 
formerly invalidated and refuted by certain re- 
markable experiments of my own (fince confirmed 

and 
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and further increafed by other writers), and is 
now entirely repudiated by the greater number of 
phyfiologifts. On the other hand, if bile be ap- 
plied to the two foregoing elements, i. e. oil and 
water, when in a (late of intimate mixture and 
combination, it produces an evident difunion and 
feparation of them from each other. This fluid 
poiTeiTes indeed no alkaline properties, but is, not- 
wirhdanding, equally unfiiendly to the cxiflence 
of acii acrimony, to fermentation, and to putre* 
faction. 

f 39 2 - 

By confidering with due attention the foregoing 
obfervations, we may eafily afcemin the true, the 
important, and the diverfified ufes of the bile, in 
the procefs of chylification. 

For in the firft place, fi-om that equable and 
uniform chymous pulp which the ftomach has dis- 
charged into the duodenum, which the pancreas 
has diluted by an efFufion of its own juice, and 
which moves fpontaneoufly onward to the cavity 
of the fmall inteftines, it gradually precipitates the 
fa:ces, and thus feparates from them that cream* 
like fluid denominated chyle. 

The 
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The bile itfelf fuffers, at the fame time, a divi- 
sion into two parts, the one aqueous, the other 
phlogiftic. The latter part adheres to the faeces, 
tinges them, and is afterwards difcharged, along 
with them, out of the bo.ly ; whereas the former 
appears to be mixed with the chyle, and re-con- 
dufted back to the mafs of blood. 

Thus the abundant phlogifton, now become 
troublefome and noxious to the blood, is firft di- 
rected to the liver, where it is rendered fubfervienc 
to the formation of a fingular and very important 
humour : After this humour has fully anfwered 
the end of its deftination, its fuperfluous, or rather 
noxious part is included among the excrements, 
and finally eliminated from the fyftem. 

A further ufe of the bile is, to evolve and ex- 
terminate from the alimentary canal, the fixed air, 
which had been hitherto confined among the chy- 
mous mafs : it appears alfo to aft on, and aid, the 
inteftinal tube, by means of its ftimulus, thus ex- 
citing it to perform its periftaltic motion with 
greater vigour and energy. 

I filently pretermit a variety of other ufes, com- 
monly attributed to the bile, which appear to me 
to reft on more doubtful and equivocal evidence, 

fucb, 
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fuch, for inftance, as its power of regurgitating 
into the flomach wh<*n empty, and thus exciting 
appetite, a phenomenon that, in my opinion, can 
very feldom occur in a weil formed and healthy 
human fubject. 



SECT. XXXI. 
OF THE FUNCTION OF THE SPLEEN. 

S 393' 

i HE fpleen is very intimately connect- 
ed with the liver, not only by an intercourfe of 
veffels, but alfo by the affinity and fubferviency of 
its function : it is fituated in the left hypochon- 
driac region, oppofite to the liver ; its figure is 
oblong, generally, indeed, accommodated to the 
foliation of the neighbouring vifcera with which it 
lies in contact; : it is fubject however, to multiplex 
varieties with regard to form, number, and other 
fpecies of lufi natura, or preternatural pheno- 
mena. 

§ 394- 
Its colour is livid, its texture altogether fingu- 
lar, being foft, friable, eafily lacerated, and there- 
fore 
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fore fecurely protected by two membranous cover." 
ings, the internal of which belongs properly to 
the fpleen itfelf, while the external appears to be 
derived from the omentum. 

§ 295- 
The fituation and fize of the fpleen are now and 

then, no lefs than its figure, fubjett to ftriking 

and fingular variations, arifing in a great meafure 

from the different dates of the ftomach, with re- 

fpect. to fulnefs and depletion : thus, for example, 

when the ftomach is empty, and hangs in a loofe 

and depending pofition, the fpleen is diftended 

with blood ; but when the former vifcus becomes 

turgid again, the latter is emulged, and confe- 

quently diminifhed in bulk by the preffure to 

which it is fuhjec~ted. 

The fpleen is alfo agitated by another perpetual, 
though gentle and uniform motion, in confequence 
of refpiration, being fubjected to the immediate 
aftion of a primary inftrument of that function, 
namely, the diaphragm. 

§ 396. 
The texture of the fpleen, phyfiologifts former- 
ly fuppofed to be cellular, and uniformly compared 
it to the corpora cavcrncfa of the penis : this opi- 
nion, however, is evidently founded in error, and 

has 
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has been very fatisfaftorily refuted by a more ac- 
curate examination of the human fpleen. For, 
from fuch examination we learn, that almofl the 
whole volume of this vifcus is compofed of blood 
vefTels, extremely large in proportion to its fize ; 
fo that it is fupplied with a greater profufion of 
blood, than any other part belonging to the body 
of man. 

§ 397- 
The fplenic artery, confpicuous (agreeably to 
the experiments of Wintringham) on account of 
the aftonifhing finenefs and flrength of its coats, 
is divided into an infinitude of minute ramifica- 
tions, which conftitute finally, by their evanefcent 
extremities, very fmall pulpy pencils : thefe pencils 
afford origin, again, to fine filiform veins, that 
conftitute by their gradual confluence, large and 
lax trunks highly capable of dilatation. 

§ 39^- 
This vaft congeries of blood vefTels, is, how- 
ever, knit together and fupported by a fmall quan- 
tity of cellular parenchyma, from whence the ab- 
forbe-nt vefTels arife, the trunks of which run on 
the plain or flat fide of the fpleen, between the 
two membranous coverings, of which we have al- 
ready fpoken. 

§399- 
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§ 399- 
This texture of the fpken, fo very lax and high- 
ly capable of admitting blood, correfponds admi- 
rably with what we formerly faid refpe&ing the 
fanguineons diftenfion of this vifcus (§ 395) : and 
we may further obferve, that the phenomena of 
thecongeftion, and tardy progrcflive motion of this 
crimfon fluid in the fpleen, confidered in conjunc- 
tion with the nature of the furrounding and conti- 
guous vifcera, tend not a little to illuftrate the pe- 
culiar ftate and condition of the fplenie blood, 
which of themfelves appear to fhed confiderable 
light on the function of this myfterious vifcus, a 
fubje£t of fuch repeated controverfies among phy- 
fiologills. 

§ 400. 
The blood contained in the veins of the fpleen 
is very fluid, dhTolved, coagulated with the utmoft 
difficulty, and admits of but a (light and partial 
feparation of the ferum from the craffamentum ; 
its colour is alio livid and obfeure, as in the foe- 
tus ; all which phenomena appear evidently to 
combine in afcertaining and even demonftrating 
the prefence of an abundant quantity of the phlo- 
gfftic element. That this element is, however, 
unequivocally prefent in large quantities, I further 
afcertained to my entire fatisf action, by the follow- 
ing fimple and conclufive experiment : to the ac- 

1 tion 
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tion of pure dephlogifticated air, I expofed recent 
feftions and flices of the fpleen of a human fubjeft; 
no fooner were thefe pieces brought in con t aft 
with this vital fluid, than they were overfpread 
with a very florid and beautiful crimfon hlufh, 
while the air itfelf, thus dcfpoiled of its native 
fir?, was on the other hand, contaminated by the 
fplenic phlogifton. 

§ 4°i- 

When we contemplate the foregoing ciraim- 
fiances collectively, and confider in the laft place, 
that the fpleen is the only vifcus of a fimilar nature 
wholly unfurnifhed with any veftige of an excre- 
tory duct, fave th-'fe vefTcls which we have alrea- 
dy laid run to t V| e liver, we are obliged from the 
■ force of concurring teftimony to conclude, that 
the fo!e office of the organ now under confidera- 
tion, is to aft in fubferviency to the function of the 
liver, and contribute towards the formation of 
bile by the co-operation of its phlogiftic parts. 

§ 402. 
This opinion is flill farther fubftantiated by a 
very curious and ufeful obfervation, made on fuch 
individuals of the animal kingdom, as have been 
deprived of the fpleen by excifion. It appears 
that in animals fubjefted to this operation (which, 
however fingular and feemingly barbarous, has 
vol. 11. D been, 
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been, notwithstanding, very frequently performed 
from remote periods of time) the cyftic bile has 
been uniformly afterwards found to be pale, weak- 
ly impregnated with phlogifton, and difpofed to a 
grume-like coagulation of its lymphatic portion. 



SECT. XXXII. 
OF THE FUNCTION OF THE OMENTUM. 

§ 4°3- 

lliE omentum gqftrocolium, or omentum 
magnum, (fo called to diftinguiih it from the par- 
vum or hepaticogajlricuni), is indeed a very fingu- 
lar production of the peritoneum, originating im- 
mediately from the external coat of the ftomach. 

§ 4°4- 
For notwithstanding the continuations of the 
■peritoneum, in the abdominal cavity, be almoft innu- 
merable, and although all the parts contained in 
this cavity, whether viewed colleftivcly or indivi- 
dually, be fo uniformly invefted by it, that, on 
opening the abdomen, it is impofnble to difcover 
a fingle vifcus which this membrane does not em- 
brace, yet the modes in which it furnifhes this 

covering 
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covering to the fevcral vifcera, are fo diverfified, 
as to merit a dividon into different claffes. 

Thus, for example, the abdominal cavity con- 
tains certain parts, over which the peritoneum is 
only fpread in fuch a partial and fimple manner, 
as to in veil but one of their furfaces ; this obfer- 
vation may be applied particularly to the kidneys, 
the inteftinum reElum, the <vefica urinaria, and in 
fome meafure alfo, to the pancreas and gall- 
bladder. 

There are alfo other vifcera, which, notwith- 
standing their attachment and adhefion to the fur- 
rounding parietes of the abdomen, yet projeft alfo 
to a confiderable diftance into the abdominal ca- 
vity itfelf, and derive from the peritoneum a co- 
vering, which inverts, by tar, the greater part of 
their external furfaces : of this defcription are the 
liver, the fpleen, and even the ftomach. and female 
uterus, to which we may add, finally, the teftes 
of a male foetus, previoufly to their defcent into 
the fcrotum. 

Confiderably different again, (in point of peri- 
toneal covering), from both the foregoing clalfes 
of vifcera, is the whole of the inteftinal tube, ex- 
cept that portion which is denominated intejlinum 
reclum. This tube paffes through the adominal 
D 2 cavity 
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cavity in fuch a manner, as to carry along with it, 
two remarkably broad procefles of the peritoneum, 
namely the mefentery and mefocolon, to which it 
adheres in a flate of fufpenfion : under the fame 
clafs with the two preceding procefles, may wc 
alfo arrange thofe fingular peritoneal productions, 
denominated the broad ligaments of the uterus. 

§ 4°5- 
But finally, the moil extenfive of all is that pe- 
culiar continuation of the peritoneum called the 
omentum. This production is a large empty fac 
of a very delicate texture, that hangs in a depend- 
ing pofition from the great curvature of the fto- 
mach ; it is fpread over the region of the J mall in* 
tejiines in particular, nicely adapts itfelf to their 
irregular convexities, and dips down, in forae 
meafure, into their numerous interflices. 

§ 4° 6 - 
Befides the blood vefi'cls by which the omen- 
tum is painted, it is alfo marked by numerous 
Jlria or broad lines of adipofe fubftance, which 
meet, inierfeel:, and thus form a variety of reticu- 
lar intertextures, from whence the membrane has 
received the name vernaculunu In perfons dif- 
pofed to obefity this adipofe fubftance encreafes 
now and then to fuch a fize, as to become not only 
iroubleforne but even dangerous : it is alfo this 

adipofe 
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adipofe portion that affords origin to that oily 
halitus by which the omentum is conftantly fur- 
rounded and moiftened. 

§ 4°7- 
It has been the opinion of certain celebrated 
characters, and a further attempt was made by 
the illuftrious Haller to prove, that the fat con- 
tained in the omentum is deftined to be taken up 
by abforption and conveyed to the liver, for the 
purpofe of fupplying the bile with its oily portion, 
&c. With refpe-a to the truth of this opinion, 
however, I mull fliil be permitted to entertain and 
exprefs a ferious doubt, having never yet been 
convinced that found, uncontaminated, bile con- 
tains any oil ; nor have I ever been able to difco- 
ver any orifices fubfervient to fuch an abforption, 
not even in frogs themfelves, where Malpighi al- 
leged, and even attempted to prove, their exif- 
tence ; much lefs in that part which is the fubjeel: 
of our prefent confideration, namely, the omentum 
pf man. 

§ 408. 
What appears, from the nature and fituation of 
the part, as well as from the concurring belief of 
all phyfiologifts of the prefent day, to be a much 
more unequivocal ufe of the omentum, is, to lu- 
bricate the inteftines, and by that means aid and 
D * facili- 
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facilitate their perpetual motion. The fame ap- 
pear alfo to be the ufe and deftination of certain 
fimilar, but fmall, adipofe bur/a, by which the 
colon and reclum are inverted. 

The omentum alfo further ferves to prevent the 
occurrence of an adhefion between the inteftines 
and peritoneum, by which the whole office of the 
primae viae would be fubverted. 

§ 4°9- 
That this adipofe curtain is deftined to ferve as 
a defence againfl cold, (though an opinion very 
generally received), appears, notwithftanding, to 
reft on evidence of a more queftionable nature : 
the omentum of a man in perfecT: health, which 
ought by no means to be burthened with an accu- 
mulation of fat, is indeed, but very illy calculated 
to anfwer fuch an intention. 

When we confider, in the mean time, the An- 
gular ftru&ure of the two omenta, more efpecially 
of that denominated omentum parvum or gajlrohe- 
paticum, it appears fufficiently probable, that be- 
fides the ufes already enumerated, the latter is dill 
deftined for another, of, perhaps, even fupreme 
importance, which is as yet unknown to us, and 
which future refearches in comparative anatomy 

] \ be alone able to develope. 

SECT, 
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SECT. XXXIII. 

OF THE FUNCTIONS OF THE INTESTINES. 

§ 4IO. 

XhE internal tube itfelf (before which 
the omentum is fpread, and into which we have 
already feen the chyme conveyed, in order to be 
further elaborated and fafficiently fitted for the 
feparation of chyle), is divided into two leading 
portions, namely, the fmall and great ; of the 
funftions of which we will now treat feparately 
and in order. 

§ 4"- 
The fmall portion of inteftines is again fubdi- 
vided into three parts, namely, the duodenum, je- 
junum, and ileum. 

The duodenum derives its name from the cir- 
cumftance of its length. 

The jejunum from that of its general habit, be- 
caufe, in a recent corpfe, it appears collapfed and 
empty as it were, even although it contain at the 
fame time a quantity of pulpy chyme. In the 
third divifion, called ileum, the chyme depofits its 
fa?ces, and fuffers an evolution of its air, which 
D 4 had 
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had been hitherto fixed, fo that this lad of the 
fmall inteftines, being at the fame t ; rae 'he longed, 
and deriving its name from its circumvolutions, 
appears more turgid, fomewhat inflated, and mark- 
ed here and there with fmall bubble-like emi- 
nences, after the manner of the large portion of 
this tube. 

§ 412. 

The coats of the fmall inteftines are perfectly 
fimilar to thofe competing the flomach, of which 
we have already fpoken (§ 359.) 

The external h a production of the mefentery. 

The mufcular coat confifts of two orders of 
fibres, to wit, longitudinal, which are interrupted 
in their courfe, and run rather externally, efpeci- 
ally on that fide of the intefline that looks in a 
contrary direction from the mefentery ; and more 
internal, annular, or falciform fibres, which are 
calculated to contract or narrow the diameter of 
the tube ; whereas the former are intended to di- 
minifh its longitudinal extent. On both the pre- 
ceding orders of fibres depends that cxquifitely 
energetic and pertinacious irritability of the intef- 
tines, of which we have fpoken on a former occa- 
sion ('§ 306.) 



The 
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The nervous coat confifts of compared cellular 
membrane ; and may, by a very fimple mode of 
treatment, efpecially by blowing into it, be again 
reduced to a fpongy, foam-like tiffue : throughout 
this coat a variety of blood-veffels, detached from 
the mefenteric, are diftributed in the form of ar- 
borets or branching fhrubs, of inimitable elegance 
and beauty. As in the ftomach, fo likewife in the 
inteflines, the nervous coat is the principal feat of 
tenacity and flrength. 

Finally, the internal coat f which merits more 
unequivocally, in the fmall interlines, than in any 
other part of the alimentary canal, the name vil- 
lous), is continued here and there, in conjunction 
with the internal furface cf the preceding mem- 
brane, into wave-like productions and rugous 
folds, that in the interlines, when inflated and 
dried, exhibit a falciform appearance, and are de- 
nominated valvule Kerkringii. 

§ 4I3- 

Of the villi themfelves, an immenfe number 

overfpread, in the clofefl order, the whole inter- 
nal furface of the fmall inteflines : their fubtle and 
exquifitely elegant vafcular frruclure, was firfl dif- 
covered and dememftrated by the labours 'of the 
indefatigable Leiberkuhn. While the inteflines 
are destitute of chyle, the villi may be compared 

in 
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in fome meafure to fmall purfes hanging in a loofe 
and flaccid pofition, and confiding internally of a 
foft fpongy texture ; but when they become tur- 
gid, in confequence of the abforption of this 
milky fluid from the inteftinal canal, their figure 
undergoes fuch a ftriking change, as to bear no 
fmall refemblance to the phallus efculentus *. 

§ 4 I 4- 
Thofe villi are furrounded, at their bafes, by 

an infinitude of fmall glandular follicles, which are 
lodged principally in the nervous coat, and com- 
municate by very minute orifices with the intefti- 
nal cavity, into which they difcharge a mucus that 
ferves to line and lubricate the whole internal fur- 
face of that tube. 

Thefe minute glands are commonly fuppofcd to 
confifl of three orders. Firfl, the Brunnerian or 
larger glands, which are feparate from each other, 
and fituated principally on that part of the duode- 
num, which lies next to the pylorus. 

Secondly, the Peyerian, which are confiderably 
fmaller, planted in clutters, and lodged, in parti- 
cular, on the other extremity of the fmall intef- 

* A fpecies oi fungus, denominated phallus, from its ftrik- 
ing fimilitude to the male penis. 

tines, 
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tines, which looks towards, and is contiguous to, 
the valve of the colon. 

And, la/tfy, the glands of Leiberkuhn, the mod 
minute of all, of which about eight are faid to be- 
long to each villus. 

It ought to be obferved, however, that this di- 
vifion of the fources of mucus appears to reft on 
very equivocal evidence. For if I be not greatly- 
deceived, both the Brunnerian and Peyerian 
glands, as commonly exhibited in plates, are the 
refult of a vitiated and difeafed ftate of the intefti- 
nal tube. I am induced to entertain this opinion 
from having never been able to difcover, in the 
found fmall inteftines of fubjefts carefully exami- 
ned in different periods of life, the fualleft veftige 
of fuch fungous papillae, perforated with orifices ; 
whereas, on the other hand, I have frequently 
feen, in cafes of aphtha, almoft the whole inter- 
nal canal planted with countlefs numbers of them, 
partly ftanding alone, and partly arranged in 
crouded clutters. From confidering the foregoing 
circumdances, I feel a confidence in concluding, 
that none can be accounted true muciferous 
glands, except thofe extremely minute miliary bo- 
dies, which, on gently feparatingthe villous lining, 
may be readily detected on its averted furface, but 

cannot, 
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cannot, without great difficulty, be diftinguifhect 
on the fide next to the eye. 

§ 4 J 5- 

It has been incontrovertibly eftablifhed, not 
only from that well known experiment flrft inffci- 
tuted (if I miftake not) by Pechlin, but alfo from 
feveral others, that as the ftomach, fo in like 
manner the cavity of the fmall inteftines, is fup- 
plied with a conftant influx of a liquid, denomi- 
nated, from the place into which it is difcharged, 
intejlinal juice. It appears probable that this fluid 
is fimilar in its nature to the gaftric liquor, al- 
though a more accurate inveftigation of it is, cer- 
tainly as yet, a defideratum in phyfiology : nei- 
ther can I venture to fay any thing decifive re- 
fpe£Hng the quantity of this liquid fecreted : I am, 
however, fully of opinion, that Haller has been 
too profufe in his eftimate, where he alleges, 
that this fecretion amounts to eight pounds in the 
fpace of twenty-four hours. 

§ 4 l6 « 
Further, it is alfo common to the inteflines with 
the ftomach, to be agitated by a fimilar, but far 
more lively and vigorous periftaltic motion, which, 
in particular, while the chymous pulp is advancing, 
onward, throws the fame into gentle commotion, 

by 
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by a wavy and progreffive conftridion, and thus 
propels it forward from the duodenum towards 
the great inteftiues. For although we cannot ab- 
folutely deny the phenomenon of an anti-periftal- 
tic commotion, in confequence of which the intef- 
tines are fubjecled to a retrograde a&ion, it mud, 
aotwithfbuidiag, be acknowledged, that this, in a 
healthy fubjecl:, is much feebler than the former, 
that it occurs more rarely, and pofTeiTes a more 
precarious and llion-lived exiflence. 

§ 4I7- 
In confequence of the co-operation of thofe 
energetic caufes, hitherto enumerated (viz. both 
the principles of motisn, of which we have juil 
fpoken, and likewife the fohent and alterative 
powers of the inquiline humours that are every 
where blended in abundance with the chyme), the 
following remarkable changes are produced in this 
heterogeneous mafs : — in the jejunum it exhibits 
the appearance of a more liquid pulp, poffeiling a 
colour fomewhat grey, and an odour flightly acid : 
after its entrance into the ileum it begins to fepa- 
rate into two portions ; thefe are, firji, the faces, 
marked by a pale yellow colour, inclining more 
or lefs towards a brown, and porTeiTmg a fetid 
odour; and, fecondly, a White milk-like fluid, de- 
nominated true chyle, which floats on the furfacc 
©f the feces, and is feparated from them by the 

a&ion 
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action of the hepatic liquor or bile. This chy- 
lous emulfion, defignated by the name of chyle, 
is deftined to be received by abforption into the 
lacleal veffels, through which mazy tubes we will 
accompany it farther in the following feclion ; and 
fliall, in the mean time, clofe the prefent^ by tra- 
cing, in a8 brief and intelligible a manner as pof- 
fible, the route purfued by the refiduary fasces. 

§ 4is. 

Thefe, therefore, after having become more and 
more infplffuted, in confequence of a tedious courfe 
through the ileum, are obliged at length to pafs 
the valve of the colon, and thus enter the tract of 
the great intejlines ; for which purpofe the neigh- 
bouring extremity of the ileum is furnifhed, and 
lubricated internally, by a more copious quantity 
of mucus, deftined to deitroy the friction of the 
fasces, and confequently facilitate their tranfition 
through the foregoing valve. \ 

§ 4I9' 

The valve of the colon (denominated very juftly 

in honour of its real and illuftrious difcoverer, 
valvula FallopiiJ, is a fhort continuation or procefs 
of the ileum projecting into the cavity of the great 
intejl'inal portion^ by which it is furrounded and 
clofely embraced : the more exterior labia of this 
procefs are fo conformed, by means of a more 

prominent 
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prominent or extenfive ruga of the great intefline, 
as to eonfift not only of its internal and nervous 
coats (as is the cafe with the greater number of 
fuch plicae), but to contain alfo in its compofition 
feme fibres from the mufcular coat. Hence the 
function of this valve appears to be twofold, to 
prevent the premature paffage of the faeces from 
the finall into the great interlines, and alfo to ob- 
ftruft their regurgitation from the latter into the 
former. 

§ 420. 
The great inteftinal portion, which in like man- 
ner with the fmall, is alfo divided into three fee- 
tions, begins from the ccecum (to which is append- 
ed the vermiform procefs, a part indeed of equivo- 
cal ufe in the economy of an adult fubject), and 
conftitutes collectively a canal fo capacious, as to 
admit the infpiflated faeces to be gradually collected 
and retained in its cavity, till a convenient oppor- 
tunity for their evacuation. 

■§ 421. 
As the great is fuperior to the /mail portion of 
the inteftines in diameter, fo it likewife exceeds it 
in the thicknefs and flrength of its coats. The 
mufcular coat, in particular, pofiHTes this peculia- 
rity, that its longitudinal fibres (if we except the 
lower part of the rectum) are collected into three 

faf 
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fafciculi or bundles, called ligament a coli ; aud the 
colon itfelf is thus divided into diitinct fegments of 
a veficular or cyftiform appearance. The internal 
coat in the great, is not of fuch a beautiful and 
elegantly floccofe appearance as in the fmall in- 
teflines, but poffefTes a nearer refcmblance to that 
which inverts the cavity of the ftomach. 

§ 4 22 - 
The periflaltic motion appears to be lefs vivid 
and active in the great, than in the fmall inteflines. 
On the other hand, the abdominal prej/icre is con- 
fiderably greater on the former than on the latter, 
in as much as the whole colon is fubjected to its 
immediate action and influence. 

§ 423- 

The infpiflated and hardened feces contained in 
the large inteflines, are protruded flowly onward, 
till having at length reached the rectum, they ex- 
cite, by their flimulus on the internal furface of 
that tube, a propenfity to an evacuation. For the 
purpofe of facilitating this evacuation, ample and 
wife provifion is made, partly by a defect or inter- 
ruption in the tranfverfe rugae, but more efpeci- 
ally by a profufe quantity of mucus, that lubri- 
cates the internal furface of the rectum near to its 
extremity. 



The 
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The evacuation of the faeces is, however, prin- 
cipally accomplished by a downward dire&ion of 
the abdominal pveffure, overcoming the refiftance 
of the coccyx and both the fphincters, the interior 
of which is a very fmgular fafcifculus or bundle 
of annular fibres, but the exterior, a genuine cuta- 
neous mufcle : thefe ends being quite completed, 
there fucceeds an entire remiflion of the abdominal 
effort, the inieftine is retraced by the levator ani 
in particular, and finally clofed a^ain by the con- 
traction of the fphintters. 



SECT. XXXIV. 
OF THE FUNCTIONS OF THE ABSORBENT SYSTEM. 

§ 4 2 4- 

Jl ROM obfervations delivered in a for- 
mer fe&ion it is fufficiently evident, that the chyle, 
which we left in the intejiinum ileum, completely 
difengjaged from its feces, is -a compound of feve- 
ral different humours. Although it be almoft li- 
terally impofTible to calculate, with accuracy and 
definitude, the precife quantity of inquiline hu- 
mours, fuch as faliva, gaftric juice, pancreatic juice, 
inteftinal juice, bile, &c. that is mixed and blended 
vol* 11. E with 
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with the chyme, it appears, notwithftanding, a 
matter of the higheft credibility, that thefe feveral 
humours, taken collectively, very far exceed, in 
quantity, the other conftituent part of the chyle, 
which is derived immediately from alimentary fub- 
flances, recently taken as nutriment. Hence we 
may derive a folution of that problem in phyfio- 
logy, by what means alimentary matters, though 
of the mod different and even oppofite kinds, may, 
notwithftanding, be converted into the fame afTimi- 
lized, homogeneous, and milk-like chyle, equally 
adapted to the nature, and calculated to ferve as 
the nutriment, of animals ? 

§ 4*5- 

The channels through which the chyle mud 
flow, in its paffage from the inteftines to the mafs 
of blood, (the refervoir deftined for its ultimate re- 
ception), conflitute a part of the abforbent fyjiem, 
which we have hitherto mentioned only occafion- 
ally, and in a very curfory manner, but will now 
affume as the profefTed object of our prefent at- 
tention. This fyftem is divided generally into 
four parts, viz. lacteal veins ; lymphatic veins ; 
conglobate glands ; and finally, the thoracic duct, 
each of which fhall conflitute a fubjecl ol exclu- 
five confideration. 

§ 426. 
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§ 4 2 6. 
With refpeft to the nafcent origin of the lac- 
teals from the inteftines, there exifts fcarcely a 
doubt, but that this is conftituted by the innume- 
rable villi of the internal inteftinal coat, of which 
we have already fpoken. It is, however, ftill a 
matter of controverfy, whether the la&eals origi- 
nate immediately from thofe villi themfelves, or 
only prefi rve a more diftant intercourfe and com- 
munication with them, by means of interjacent 
cellular fubflance. As far as my information has 
extended, no one has hitherto been able, more 
than myfelf, to trace the evanefcent radicles of the 
lacteal vefTels to the villi themfclves, with fuch 
clearnefs and definitudc, as to difcover an imme- 
diate and unequivocal connection between the 
parts ; on the other hand, the la&eals appear here 
and there., throughout the coats of the interlines, 
to form trunks of confiderable fize, immediately 
after their orgin, and, (if a conje&ure be allow- 
able), to abforb from the cellular fubflance of the 
adjacent parts, that chyle which had been origi- 
nally taken up from the cavity of the imeflines by 
means of the villi themfelves. This phenomenon 
I think I have frequently obferved, in young pup- 
pies, into which I had poured, according to the 
celebrated experiment of Lifter, a folution of In- 
dian blue, one or two hours before fubje&ing 
them to the operation of live-dyjeftion. 

E 2 § 427. 
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§ 4 2 7- 
Thofe trunks, of which we have jufl fpoken, 
frequently run the diftance of feveral inches, and 
fometimes even wind about in angling or mean- 
der-like directions, immediately under the external 
coat of the interline, previoully to their entrance 
into the mefentery. 

§ 4 28 - 

During their pailage through the mefentery, 
thefe trunks make frequent entrances into fmall 
me/enteric glands, which may be divided into two 
different feries or orders. Thofe of the firfl order 
are fituated in the vicinity of the inteftinal tube, 
and refemble, hi their appearance, fmall beans ly- 
ing feparate from each other. The glands of the 
other order, lie nearer to the receptacle of the 
chyle, are fuperior in magnitude, and planted in 
collective cluflcrs. 

§ 429- 
Both the foregoing kinds of glands appear to 
be in reality nothing elfe, than round compacted 
convolutions of the lacteal veffels themfelves, co- 
vered and interfperfed with an infinitude of minute 
blood-vefTels : their deftination appears to be, to 
retard the progreffive motion of the chyle, in or- 
der, perhaps, that, by fuch delay, it may be more 
fully and perfectly animalifed and matured, previ- 
oully 
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oufly to its entrance into the thoracic duct, and 
fubfequent admixture with the circulating volume 
cf the blood. 

§ 43°- 
It has been propofed as a phyfiological queftion, 
whether or not the large, poffefs alfo lacteal veins, 
in common with thejbia// inteftines ? The affirma- 
tive of this has been zealeufly advocated, and its 
defence attempted by arguments drawn from the 
influence and efficacy of fpecific enemas, of ene- 
mas compofed of nutrimental fubilances, of ine- 
briating fubftances, &c. and alfo from the follow- 
ing well known circumftance, viz. that the longer 
infpiiTated feces are retained in the large portion 
of the alimentary canal, the more indurated and 
infucculent they are uniformly found. But al- 
though thefe arguments do not fatisfactorily de- 
monftrate that any genuine chyle is abforbed from 
the feces after their tranfition over the valve of 
Fallopius, they furnifh, notwithstanding, additional 
evidence in confirmation of that, which has indeed 
been long fince eftabliihed on the teflimony of 
the fenfe of vifion itfeif, namely, that the great in- 
terlines abound with a fuffickntly plentiful appa- 
ratus of lymphatic veins, perfectly fimilar to the 
Jackals both in their flruclurc and functions : in 
teflimony of this entire fimilarity, it may be proper 
to obferve, that when the inteftines are deftitute 

E 3 of 
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of chyle, the ladteals of the mefentery are then 
engaged in the abforption of ly.r.ph. 

§ 43 1 - 
Another queftion, more important and difficult 
of folution than the former, is, whether or not 
the whole of the chyle, abforbed from the cavity 
of the fmall inteftines, be conveyed to the blood 
through the fame public, and royal route, as it is 
termed, or whether there do not exifl: certain fe- 
cret channels, through which it may glide furrep- 
titioufly onward, to mingle its ftreamlets with the 
general current of circulating blood ? 

It mud indeed, be confeffed, that mod of the 
arguments, by which phyfiologifts have endea- 
voured to prove a private a 1 forption and convey- 
ance of chyle through the fanguiferous veins, do 
not appear to reft on a very folid foundation : 
thus the alfercion of Ruyfch, that on the approach 
of old age the mefenteric glands become fo indu- 
rated and conftrictcd, as to be rendered unfit for 
performing their functions, has been long lince re- 
fut d, and it has, on the other hand, been fatif- 
fadtorily dcmonftrated that, different affections of 
thefe glands, fuch as fwellings, &c. very errone- 
oufly pafs under the common name of objl ructions , 
while, at the fame time, their veffds remain in a 
(late fufficiently pervious to afford a very eafy en- 
trance 
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trance and tranfition to injections of quick filver. 
That well known phenomenon, from which it is 
afcertained, that tepid water, thrown into the inert 
mefenteric veins of a dead fubject, tranfudes into 
the cavity of the inteftines, appears to contribute 
but very little towards the fatisfaftory elucidation 
of any function of the human body while in a 
living Mate ; much lefs can we repofe confidence 
in the evidence derived from that bicrural and two 
branched tube of copper, which was invented by 
Lieberkuhn, for the purpofe of confirming the 
fame opinion. As to the afl'ertion, that chyle has 
been unequivocally detected in the red veins of 
the mefentery, it appears to me to ftand in need 
of farther evidence for its unquestionable confir- 
mation ; on the whole, I have never yet been 
convinced, that thofe veins convey any thin<r elfe 
than blood very highly charged with phlogifton, 
defh'ned for the fecretion of bile. 

§ 43- 
Finally, the ultimate trunks of the lacteal veins, 
(with certain other tubes very fimilar in appear- 
ance and function, which are formed by the con- 
fluence of a great number of minute lymphatic vef- 
fels), unite and conflitute by their junction, the 
tack or clficm of the chyle, which is a name 
given by phyfiologifts to the inferior and larger 
E 4 portion 
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portion of the thoracic duel, called alfo the duel of 
Pecquet* 

S 433- 
This du& is a membranous canal, of a delicate 
appearance and texture, yet fufficiently robuft and 
ftrong, more or lefs circuitous in its courfe, and 
not unfrequently fubjecl: to very fir iking diverfities 
with regard to the direction in whicji it runs, and 
the divifions it occafionally undergoes : it is equal- 
ly deftitute of mufcular fibres and nerves, is fur- 
nifhed here and there with fmall valves, and, after 
having paffed over the left fubclavian vein, is again 
reflected towards, and finally inferted into, the 
fame, and, at the very point of infertion, has its 
entrance guarded by a valve of a peculiar ftruc- 
ture. 

S 434; 
The powers which produce and continue the 
onward motion of the chyle, both in the la&eal 
veins, and through the thoracic duel, are to be 
attributed, indeed, principally to the contractility 
of thefe velfels themfelves, but, in part alfo, to 
the valves with which they are furnifhed, to a 
propulfive vis a tergo, and to the uninterrupted 
puliation of neighbouring arteries. 

§ 435- 
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§ 435- 

It appears probable, that the principal defolia- 
tion of the valve, which is fixed, as has been al- 
ready obferved, in the entrance of the chyliferous 
duel: into the fubclavian vein, is not fo much to 
o^flruct the lateral paffage of blood into this duel:, 
as to regulate the neceflary difcharge of chyle in- 
to the vein, and prevent its ad million in any other 
manner than by a flow and gradual ftillicidium. 

By this means, adequate provifion is made 
againft the fimultaneous entrance of too large a 
quantity of recent chyle, into the mafs of blood. 
Such an exceflive influx of this crude fluid would 
neceffarily ftimulate the parietes of the heart to ex- 
ertions too violent and laborious, and would be 
blended and aflimilated by the fame, with the ut- 
moft difficulty, and in an imperfect manner ; that 
this would be the refult, we judge from the nature 
of recent chyle, which is a compound of hetero- 
geneous elements, derived not only from the pri- 
ma via, by means of the Iaclea/, but alfo from 
all the other parts of the body, through the ave- 
nues of the lymphatic vejfels. 

§ 436. 
The lymphatic veins thernfelves, which confti- 
tute a third part of the abforbent fyftem, and bear 

a very 
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a very elefc refemhlance to the lafteals, both in 
flruclure and in function, are fo confiderable, in 
point of extenfion, as to pervade, perhaps, every 
part of the human body ; but originate, in parti- 
cular, from the common external integuments, 
from the pleura, the peritoneum, and vifcera, 
contained in the thorax and abdomen. 

§ 437- 
The manner in which they arife, is fimilar to 

the origin of the lacteals from the interlines, of 
which we have already fpoken. Thus each radi- 
cle of each, lymphatic vcffel, is deftined to abforb 
from a neighbouring portion of cellular membrane, 
(as from a territory of its own), the moifture it 
contains, and propel it onward to the general cif- 
tern of the chyle. 

§ 43 8. 
Thefe lymphatic veffeh arc furnifhed in their 
courfe, fometimes more frequently, fometimes 
more rarely, With valves fituated in biga or pairs. 
By far the greater part of them enter conglobate 
glands j thofc in the vicinity of each other fre- 
quently anaftomofe ; and fuch of them as over- 
fpread the furface of certain vifcera, as that of the 
lungs, the liver, &c. form exquifitely elegant reti- 
cular expanfions. 

S 439- 
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§ 439- 
To pafs filently over certain other aids, fuffici- 

ently evident from former obfervaiions, the func- 
tion of the lymphatics is greatly promoted by their 
remarkable contractility, and the Jlrength of their 
delicate coats, which is fufficient, in proceffes for 
anatomical preparations, to refill: the preffure from 
a ponderous column of quick filver : this function 
is alfo further aided, efpecially in the joints, by 
mufcular motion, in confequence of which, the 
lymphatics being compreffed and clofely embraced 
on all fides, have their tone remarkably aug- 
mented. 

§ 44°- 
With refpect to the terminations of the lym- 
phatics, various controverfies have lately exifled 
among phyfiological writers. Thus, while fome 
contend, that all thofe veflels unite in the thoracic 
duel, (in like manner as the fanguifcrous veins 
unite in the vena? cavas), others, on the contrary, 
exempt from this general confluence, at lead the 
lymphatics of the right arm, and right fide of the 
neck, which they allege are not inferted into the 
fame duel:, but into the right fubclavian vein : 
others again aflfert that in the conglobate glands, 
the lymphatics communicate immediately with fan- 
guifcrous veins ; and laftly, others maintain (not 
indeed without an appearance of probability) that 

certain 
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certain lymphatic vefTels *, actually exift, which 
form a direct and free communication between the 
inteftinal tube and uropoietic organs. 

§ 44 1 - 
Seeing therefore, the lymphatic vefTels are 
extended far and wide throughout almoft the 
whole fyflem, and, efpecially, in as much as an 
immenfe profufion of them originate on the cuta- 
neous furface of the body, and may confequently 
abforb fuch fluids as are applied from without, it 
is fufficiently evident, that the lymph, when re- 
cently abforbed, muff, be, indeed, a liquid compo- 
sition extremely heterogeneous and diverfified as 

* For a great number of truly important obfervations 
and highly interefting fpeculations on this fubjecT, the reader 
is referred to a fhort treatife, written by Charles Darwin, 
" On the retrograde motion of the lymphatics," and pub- 
lifhed at Litchfield in the year 1780, a considerable period 
of time after the premature death of its ingenious author. 
This young philofopher and phyfician appears to have been 
peculiarly formed by nature, and happily finifhed by edu- 
cation, to fhed unequivocal light on fubjects of a dark and 
difficult nature in the fcience of medicine. He experimented 
with accuracy and definitude, he obferved with the utmoft 
attention, and he fpeculated with the higheft ingenuity and 
force. Unhappily for the healing art, and (perhaps I may 
add) for fcience in all its various branches, this amiable 
young philofopher was haftily fummoned away, ere yet his 
mind was perfectly expanded, or his plenitude of merit 
announced to the world. 

to 
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to its nature and elementary parts : this diverfity 
is fully afcertained and eftablifhed, by a more 
careful and accurate examination of dead fubjects, 
where, for inftance, the liquid contained in the 
abforbents of the liver and fpleen, appears to be 
evidently different from that difcovered in thofe 
which run to the uterus. 

§ 44 2 - 
Of the conglobate glands, (which conftitute the 
lad branch of the lymphatic fyftem), the prin- 
cipal ufe and deftination appear to be, to aflimi- 
late to the animal nature this fubtle and hetero- 
geneous fluid, efpecially that portion of it which 
is abforbed by the lymphatics of the fkin : this 
affimilation they accomplifh by retarding and in 
fome meafure obftructing the motion of the lymph, 
and perhaps alfo by the addition of a new fluid, 
derived from the minute arteries, with which they 
very plentifully abound. Hence a wife and ade- 
quate provifion is made, to prevent the humours, 
while in too crude a flate, from effecting a prema- 
ture mixture with the blood, and thus the heart 
is guarded in perfect fecurity from their noxious, 
impreffions. 

§ 443- ' 
With refpedt to thofe other glands of the fame 
nature, which are minutely difpread throughout 

by 
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by far the greater part of the fyflem, and planted 
here and there in collected clutters, as in the 
groin, beneath the axilla, &c. they bear, in every 
refpecl, the molt perfect refemblance to the me- 
fenteric glands, of which we have already fpoken j 
like them they are compofed, in a great meafure, 
of the mazy convolutions of abforbent veins ; like 
them they are furniflied with a vaft profufion of 
minute blood velfels ; and finally, they are fubjecr. 
to be readily invaded by the fame difeafes that 
attack the glands of the mefentery. 



SECT. XXXV. 

OF SANGUIFICATION. 

§ 444- 

XT is fcarcely neceffary to obferve, that 
by the term fanguification, we mean the affimila- 
tion of chyle to bloody and the conftant and uni- 
form reftitution made by means of the former, for 
the equally conftant and uniform lofs which is fuf- 
tained by the latter. 

§ 445- 
For on this principle depends that divifion of all 
the humours of our body, into the three claffes 

(§4- 
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(S 4 # 5*) of crude, fanguineous, and fecrcted ; viz. 
that the middle clafs embrace the whole circula- 
ting volume of blood, from which the different fe- 
creted humours are derived in conftant Oreamlets, 
and to which the countlefs channels of the abfor- 
bent fyftem convey their chyle, and the infinitude 
of lymphatic tubes return their abforbed fluids in 
currents equally conftan: and uniform. 

§ 44-6- 
Seeing the blood is an animal humour of fo very 
fmgular and exclufive a kind, as to be wholly dif- 
fimilar to every other fluid yet difcovered in any 
department of nature, it is a proportion fuSiciently 
felf-evident, that there mud be a variety of aflift- 
ant powers which contribute, by their joint co- 
operation, to incorporate and aiiimilize with the 
blood, the heterogeneous and adventitious hu- 
mours, which it is conflantly deriving from the 
thoracic duct. 

§ 447- 
The procefs of fanguiflcation we may confider, 
then, as firfl commencing under the action and 
influence of thcfe mazy circumvolutions (frequent- 
ly fpoken of already), which both the lacteal and 
lymphatic veins exhibit occafionally in their courfes 
(more efpecially in the mefenteric and other con- 
globate 
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globate glands), and which are, at the farrie time, 
furnifhed with confiderable quantities of what may 
be cailed animal and inquiline contagion. 

§ 448. 
It is neceftiry further to confider, that a great 
part of rhe lymph, which enters the fubclaviari 
vein (after having firft effected a mixture with the 
inrtftinal chyle in the thoracic duel), is derived 
from the interior receffes of the vifcera and other 
foft parts of the body, and was formerly fecreted 
from the blood itfelf; from whence it neaff rily 
follows, that fuch portion of the lymphatic fluid 
mud dcuhtlefs poffefs, already, the animal nature 
entire, and be very readily mlfcible with the mafs 
of blood to which it is returned. 

§ 449- 
To thefe we may add another circumftance, b$ 
which we fpoke on a former occafion, namely, 
the flow and ftillicidious tranfition of the chyle into 
its refervoir, the blood — that fluid not being ad- 
mitted to pafs through the ultimate valve of the 
thoracic duet into the fubclavian vein, in any 
other manner than by drops, in order that thofe 
minute portions may, by this means, be more inti- 
mately mixed and incorporated with the circu- 
lating blood. 

2 § 45°- 
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45° 
The internal ftra&trre of the heart itfelf appears 

alio to contribute, not a little, towards the im- 
portant procefs of fanguification. Thus, by means 
of thofe aftoniihing mufcular papilla?, with which 
the ventricles of the heart are plentifully fur- 
niflied, the blood and chyle (having recently met 
together), are thoroughly agitated, and brought 
into a date of more intimate combination. 

§ 45 1 - 
That the lungs, receiving the blood, recently 
impregnated with chyle, perform, by the function 
of refpiration, an important part in the further 
affimilation of this crude fluid, will appear fuffici- 
ently evident to any one who confiders the afto- 
nifliing vafcular ftrufture of thefe vifcera (§ 136.) 
in conjunction with the equable alternate motion 
to which they are perpetually fubjec"kd, during 
the continuance of human life. 

§ 45 2 - 
The remaining part of the procefs of fanguifica- 
tion is finally completed by the more extenfive 
circuitous journey of the blood throughout the 
whole body, and by thofe powers which con- 
tribute towards the continuance of the fame, 
more efpecially mufcular motion, &c. 

vol. 11. F 5 4-53* 
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§ 453- 

But although potent provifion be made, by 
fach powerful and diverfified apparatus, for blend- 
ing and intimately incorporating the chyle with 
the blood, it appears, notwithilanding, that there 
exifls a certain fimilarity between the conftituent 
parts of thofe two fluids. It is very commonly 
aflerted, that a great many hours mud elapfe be- 
fore the chyle can be completely diverted of its 
own milky colour, and perfectly affimilated to that 
of the crimfon fluid into which it is deftined to be 
converted : in teftimony of the truth of this affer- 
tion, medical philofophers ufually adduce (befides 
other arguments) the following Angular patholo- 
gical phenomenon, namely, thatfeveral hours after 
the clofe of digeftion, genuine chyle has been fre- 
quently obferved to flow from an orifice made in 
a vein of the human body : this phenomenon I 
have indeed had an opportunity of obferving my- 
felf; but it was at the f^me time extremely evi- 
dent, that the blood was then highly charged with 
phlogifton (a condition cf this fluid very un- 
friendly to the regular aflim»lation of chyle), fo 
jhat from hence fcarcely any inference can be 
drawn relative to the healthy Jlate of the fyftem, 
which is alone the exclnfive fubjecl: of the fcience 
of phyfiology. 

SECT. 
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SECT. XXXVI. 

OF NUTRITION. 

§ 454- 

J3ESIDES that function (which we at- 
tributed to the blood in a former fe&ion) of dif- 
tributing the element ofjire throughout the whole 
body, and in its place wafting that of phlogijlon 
back to the lungs, two of its primary and leading 
offices appear to be, to convey to the body nou- 
rifhment, and to the fecretory organs the matter 
of thofe peculiar fluids which they are feverally 
deftined to extract. Of this twofold function we 
will next treat ; and jirjl of the function of nu- 
trition. 

§ 455. 

Nutrition is the fupreme privilege of nature. 
It is a common and leading prerogative of all or- 
ganized bodies, whether animal or vegetable, by 
which they are inftanrly difcovered, on firft view, 
to furpafs, in an immeafureable degree, all ma- 
chines and automatons conftru&ed by human ar- 
tifice : becaufe on none of thefe latter has any 
artift ever been able to confer a power (I will not 
fay of a&ual growth^ of progreffing toward matu- 
rity ', and of acquiring gradually higher and higher 
F 2 degree* 
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degrees of perfection J, but not even of preferving 
themfelves in a Hate of ' Jlationary exijlence by their 
own inherent powers, nor of repairing the gradual 
lofles to which they are fubjecled by attrition, by 
incidental cafualties, &c. 

§ 456- 
Nutrition is that faculty of our bodies, on which 
all the fublime and aflonifhing functions of cur na- 
ture depend. By means of this faculty we increafe 
in magnitude from the earlieft dawnings of our 
exiftence, we advance through the expanding 
period of youth, and finally arrive at our acme, 
or point of complete maturity. It is alfo through 
the inflrumentality of this fame faculty that a com- 
petent remedy is applied, and fufiicient reftitution 
made, for that uniform wafte and lofs of the body, 
by which (while in a living Hate) it deftroys and 
in fome meafure confumes itfelf, by its own necef. 
fary action. 

§ 457- 
With refpect to the nature and mode of this 
wafting or lofs, various controverfies have exifted 
among phyfiologifts. The more immediate point 
of difputation has been, whether fuch wafte occurs 
in the folid parts of our bodies, or whether it be 
not more probable^ that thofe parts, when once 
formed and completed, remain ftationary, without 

being 
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being fubject either to vitiation or change ? which 
iatrer is indeed an opinion embraced and taught 
by fevcral characters of the tumoft acumen and 
ingenuity. 

§ 458. 
With reipecl to fome particular folic! parts of 
the body, fuch, for example, as the epidermis, 
the nails, &c. there exifts indeed not a fhadow of 
doubt, but that they are gradually deftroyed and 
again repaired ; and with regard to the deftruftion 
or wade and fubfequent reparation of the bones 
themfelves, the teftimony will appear equally plain 
and conclufive, to any one who may confider with 
attention the refult of the well known experiments 
made by feeding warm-blooded animals, for fome 
time, on the root of the rubla tinftorwn, or who 
may take the further trouble of contemplating 
attentively the phenomena exhibited by certain 
large plain bones, efpecially thofe of the cranium, 
which in extreme old age become remarkably 
attenuated, or diminifhed in thicknefs, in confe- 
quence of the fcanty nourimment with which they 
are fupplied at that period of life. 

i 

§ 45 °- 

Upon the whole, if I be capable of judging 

rightly, thofe folid parts appear to be not only 

gradually confumed, and again repaired, by the 

F 3 faculty 
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faculty of nutrition, but poflefs alfo a vis repro- 
ducliva, or power of re-prod uction. This latter 
is indeed a furprifing faculty, deftined not only 
to make reftkution for the uniform removal of 
minute atoms by the neceffary action of the animal 
economy, but alfo to repair the incidental lofs of 
larger parts (fuffered in confequence of external 
injuries, wounds, &c), by a perfect refloration of 
the fur>ftance of which the body has been thus 
forcibly deprived. That fuch a power does un- 
equivocally refide in the bones, and a few other 
parts, of which we have jufl fpoken, is with me 
too well afcertained and fubftantiated to admit of 
a doubt. 

§ 460. 

But on the other hand, from a variety of obfer- 
vations and experiments which I have made both 
on man and other warm-blooded animals, this 
power of reproduction appears to rcfidc in fcarcely 
any other folid parts of the body than fuch as are 
endowed with contraclility alone, without poffeffing 
at the fame time any of the other vital energies, 
fuch as irritability 7 fenfibility i orfnady,fpecific life. 

§ 4 61 - 
Of jhofe parts of the fyftem therefore (which 
poffefs the more exalted kinds of vital energy), 
£tie ftarainal bafis appears to me to confift of a pe- 

rcnnifll 
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rennial parenchyma, which is fubject neither to 
genuine mutation nor decay, but only liabk to 
certain vicijfitudes in point of bulk, that are pro- 
duced in the following manner, namely, when 
the procefs of nutrition is conduced with fufE- 
cient activity and vigour, the cellular interfaces of 
the parenchyma, being uniformly filled with the rich 
and plaftic lymph of the blood, ,are, of courfe, dif- 
tended, and the parenchyma neceflarily enlarged ; 
but when, on the other hand, nutrition goes on 
lefs favourably, thefe fame imerftices, being in a 
great meafure deprived of this nutritious lymph, 
fall into a (late of collapfe, and the parts become 
confequently diminished in fize. 

§ 462. 

With refpect to this plaftic lymph (of the dig- 
nity and importance of which we have fpoken 
fully on a former occafion), as it affumes with 
great facility the appearance and nature of genuine 
cellular membrane, fo it appears to conftitute ge- 
nerally the principal nutritious matter of the 
whole fyftem, and is conveyed to every part of the 
body by means of that infinitude of minute blood- 
veffels, to which we have fo often called the 
reader's attention. 

F 4 S 463, 
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§ 463- 
During the time of the body's advancement in 

growth, it appears to pofTefs certain peculiar or 
fpecific powers, by the aid of which the lymph, 
being depofned from the evanefcent extremities 
of the fanguiferous veffels, into the furrounding 
cellular membrane, is duly arranged, and com- 
pletely affimilated to each particular portion, and 
kind of parenchyma. To the head of thefe fpecific 
powers, mud we in part refer that particular law 
of affinity, by means of which the partes fimilares 
of the fyftem attract and appropriate to themfclves, 
the homogeneous elements of the nutritious lymph, 
more efpecially fuch of them, as pofiefs reciprocal 
and kindred propenfities j and to the fame head 
may we alfo in part refer that nifus formativus, of 
which we will have occafion to fpeak more fully 
hereafter, and to which mud be attributed, the 
jufl: and fpecific application of the rude, and hi- 
therto formlefs, elementary matter, and its fubfe- 
quent organifation and arrangement into the form 
and figure of its peculiar deftination. 

■§ 464. 
It is, I prefume, from the joint co-operation of 
both the preceding powers, that we muff princi- 
pally derive the nutrition of thofe parts of the 
/body, which are not proximately fupplied with any 

blood 
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blood veffels at all ; fuch as the nails, hairs, &c. 
and which are, notwithstanding, generated at firif, 
by a very powerful and truly infallible nifus or ex- 
ertion, are afterwards advanced in magnitude, and 
regularly fupported by nutriment throughout the 
whole of life, and, finally, if by accident removed, 
are again readily reftored by the aftonifhing 
efforts of the vis rcproductiva. 

Although the preceding appears to be a general 
breviate account of the procefs of nutrition, yet, 
on the other hand, it is evident that there exifts, 
in different individuals, a great many varieties, 
with regard to the degrees and modes in which 
this function is discharged. Thus, for example, 
in proportion as a more lax or more clofe appofiiion 
and union of the nutritious matter are effected, the 
texture of the parts themfclves is rendered more 
denfe or delicate, and hence aifo feems to origi- 
nate the difference between the fpecific weight of 
human bodies ; in which refpect it is well known, 
not only that man differs from man, but even 
nation from nation : in teftimony of this truth it 
may be fufficieut to adduce even a folitary example 
from among certain northern tribes, namely, the 
Jukutse, the Burarss, &C. people highly cotifpi- 
cuous on account cf the remarkable and truly lin- 
gular levity of their bodies. 

SECT. 
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SECT. XXXVII. 
OF SECRETION. 

§ 4-66\ 

BESIDES thofe juices deftined for 
the important procefs of nutrition, there are alfo 
in the animal fyftem other humours, of a very- 
different order and character, which are extracted 
for various purpofes from the exuberant fountain 
of the blood. Thefe humours owe their exif- 
tence to the procefs of fecretion, than which no 
function is lefs underftood by phyfiologifts ; a 
truth mentioned as a fubject of juft regret, both 
by the immortal Haller and other preceding 
writers. 

§ 467- 

The fecreted humours, appear, in one point of 
view, to be fo extremely diverfified in their na- 
tures, and, in another, to bear fo (hiking an affi- 
nity to each ether, that it is not pofUble to reduce 
them to any, fave highly arbitrary, clajfes. If, 
however, in treating of thefe humours, we found 
our divifions of them on the lefs and greater 
changes to which their elementary parts, (con- 
tained 
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tained in the mafs of blood), are fubje&ed an the 
fecretory drgans, they may be aptly enough enu- 
merated in the following order. 

Firft, the milk, a fluid which we think proper 
to place at the head of our cenfus or enumeration, 
becaufe it may be confidered, in fome meafure, as 
renovated chyle, and appears to be fecreted, by 
the mod fimple procefs, from the blood, to which 
the chyle had been recently united. 

Secondly, the aqueous fluids ; fuch, for exam- 
ple, as the humours of the eye, and the tears : 
to the fame head mull: we refer in like manner, 
the fweat ; and alfo, (if our opinion be not un- 
founded), that halitus which is contained gene- 
rally in the interfaces of the cellular membrane^ 
as well as in the cavities of the thorax and abdo- 
men : this vapour appears to differ but very little 
either from the liquor of the pericardium, or from 
that fubtle halitus by which the ventricles of the 
brain, and the pituitary finufes of the cranium are 
prefer ved in a (late of perpetual humidity. 

Under the fame head of aqueous fluids, it is 
likewife common to arrange the urine, although 
this is doubtlefs a liquid pcffefTed of fome Angu- 
larly ftriking and peculiar properties. 
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Of a lefs compound nature arc the Jalivary 
humours, which, in office, are fubfervient to maf- 
tication, to digeftion, and to chylificatioh. 

Thirdly, the mucagenous fluids, which invefl 
and lubricate the cavities of raoft of the vifcera, 
that are deftined to the performance of the natural 
and genital functions, and alfo the internal furfaces 
of all the aerial avenues belonging to the fyftem, 
fuch as the nares, the larynx, and the afpera 
arteria. 

Of a nature not widely different from the fore- 
going, is that portion of mucus which covers the 
internal fegment of the eyeball ; as well as that 
which is fpread immediately beneath the epi- 
dermis. 

Fourthly, the adipofe humours are, in particular, 
(befides the common fat itfelf), the medulla of 
the bones, and the fmegma or oily covering of the 
ikin, to which may be added the cerumen aurium, 
or waxlike fubftance inveliing the external ave- 
nues of the ears. 

Of a nature nearly related to the foregoing, is 
that unctuous fecretion, fo evident on the glans 
penis of the male, and about the rima or os exter- 
num, in the genital organs of the female. 

Under 
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Under the fame clafs may we alio arrange that 
oily fubftance, with which the glands of Meibo- 
mius furniih and anoint the eyelids. 

Fifthly, what are commonly denominated by 
phyfiologifts gelatinous fluids, examples of which 
we have in the liquor amnii, and anguen of the 
joints. Refpe<5ting the nature of thefe fluids, 
however, we are net yet pofTefTcd of a fufficient 
number of well authenticated facls to give birth 
to unequivocal and fatisfadtory conclufions : a 
fimilar obfervation may alfo be made, refpe&ing 
that uninvestigated and anonymous humour, which 
the female uterus difcharges during the ardent 
glow of the venereal orgafm. 

We remain alfo as yet, in a (late of equal un- 
certainty refpecYing the nature of that fluid, which 
is lodged, during the firfr months after conception, 
between the chorion and amnios ; of that which 
is contained in the umbilical veficula or peucb of 
the embryo in its tendered ftate ; and alfo of that 
which is interpofed between the three vefTels that 
eonftitute the umbilical cord. 

The liquid enclofed in the veficula grqffiana of 
the female ovary, and alfo the liquor of the prof- 
tate gland, appear to be of a truly fermts or albu- 
minous nature. 

Sixth- 
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Sixthlly, the male femen appears to be a humour 
fo remarkably lingular in its nature, as not to 
admit of clarification, nor even of comparifon, 
with any other. 

And Iaftly, with regard to the bile, there is 
equal room for the admilTion of a fimilar obfer- 
vation. 

§ 4 68. 

That the foregoing fecreted humours, fo ex- 
tremely diverfified in their natures and habits, can 
neither be derived from the mafs of blood by the 
fame individual procefs, nor by organs of the fame 
kind, is a propofition too felf evident to ftand in 
need of, or indeed leave room for, any farther 
confirmation. Among thefe humours, there ob- 
vioufly exifts this memorable variety, namely, that 
while fome of them are fecreted and conveyed 
from the blood through a Jhorter route, others 
again, are more elaborately prepared, by being 
carried onward through tubes of greater longitu- 
dinal extenfion. 

§ 469- 

Of all the modes of fecretion, that mud doubt- 
lefs be confidered as the moil fimple, in which the 
fecreted humour appears to tranfude immediately 
through the coats of the arteries, by what phyfi- 

olo^ifta 
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ologifls call diapedejis. Tnftances of this mode we 
have in the fecretion of 'the fat, and of the medulla 
refilling in the bones, &c. ; and, finally, it appears 
to be by a modification of the fecretory procefs, 
not greutly diffimilar to the foregomg, that the 
gaftric liquor, the inteftinal liquor, &c. are pre- 
pared and discharged into the cavities of their 
refpective vifcera. 

§ 47°- 
The mechanifm of fccretion appears to be more 

compound, where that procefs is performed by 
means of glands, under which denomination we 
generally include even follicles and crypta them- 
felves ; fuch, for example, as are eafily difcovcr- 
able in the fauces ; and which phyfiologifts gene- 
rally defignate by the name of glandula Jim- 
plijjima. 

We beftow, with propriety, the denomination 
of fecreting glands, on thofe bodies which, (to 
diflinguifh them from the conglobate, belonging to 
the lymphatic fyflem), are called conglomerate ; ex- 
amples of which we have in the falivary glands, in 
the pancreas, in the lachrymal glands, and in the 
mamma, or breafls of females. The foregoing 
glandular bodies are furniflied with excretory 
duels, which are compofed of tubes or canals 
running immediately from their larger lobes : thefc 

lobes. 
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lobes, on being fubmitred to farther examination, 
are found to be made up of fmaller lobules, re- 
flecting the internal ftrutture of which, there for- 
merly exifted very warm controverfies in fome of 
the mofl: celebrated fchools of medicine. Malpighi 
confidered the fmail miliary globules, which may 
be readily demonflrated in the greater part of 
them, to be nothing elfe than genuine acini cr 
kernels, containing, each one, a minute cavity in 
its centre. While Ruyfch contended, on the 
other hand, that thofe hypothetical excavated 
kernels were nothing more than globular convo- 
lutions of extremely fine blood veffeis ; which lat- 
ter opinion, is doubtlefs founded on by far the 
mod unequivocal and fubftantial teflimony, as 
we readily learn from well conducted anatomical 
invefligations, more efpecially from fuccefsful 
injections, and the afMance of glafles. 

§ 47 1 ' 
Nor does this flruchire (if indeed we keep out 
of view the peculiar parenchyma of each parti- 
cular vifcus), differ much from, but appears rather 
to filed a confiderable gleam of light on, the ftruc- 
ture of certain other fecreting vifcera, particularly 
on that of the liver and kidneys, in which late ex- 
perimenters have been able to dcmonftrate, with 
the utmofl perfpicuity, certain fpherical bodies 
entirely fimilar to the globular convolutions of 
4 Ruyfch, 
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Huyfcii, or the kernel-like fubftances of the cele-> 
brated Malpighi. For, in what is called the cortical 
portion of thofe vifcera, minute ramifications emerg- 
ing from the fides of the fmall capillary arteries, be- 
come prefently convoluted, in fuch a manner, as to 
form little vafcular balls, which thus appear to hang 
by thofe ramification? of which they are compofed, 
like fo many fmall berries or grapes fupported by 
their footftalks. From thefe minute vafcular balls 
originate firjt, that very fubtle and colourlefs 
order of veflels immediately deftined for the bufi- 
nefs of fecretion, (refpecling the origin of which, 
from the evanefcent terminations of arteries, we 
tranfiently fpoke on a former occafion, (§ 79. 
81.) > ^dfecondly, the incipient radicles of veins, 
into which the minute arteries are themfelves 
continuoufly renewed, and which conducl back 
to the venous trunks, the refidue of the blood 
now deprived of thofe elementary particles necef- 
fary to conftitute the fluid recently fecreted. 

S 47^ 
Finally, certain other parts of the body, appro- 
priated entirely to the bufmefs of fecretion, are 
difiinguimed again by different and remarkably 
peculiar, fpecies of organization ; thus the male 
teftes, for example, are wholly compofed of no- 
thing elfe than clofe and mazy convolutions of 
very lengthy and numerous blood vcfTela, &c. 
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§ 473- 
We come now to the confideration of the pe- 
culiar caufes, by the operation and efficacy of 
which thofe determinate and fpecific humours are 
fecreted in thefe correfponding determinate and 
fpecific organs : this is indeed the Gordian knot-— 
this is by far the moft difficult point of difquifition 
in the whole do&rine of fecretion — that point 
which numerous doubts and difficulties yet invert. 

§ 474- 
It appears indeed to be a truth afcertained and 
eftabliihed beyond the fainted fhadow of a doubt, 
that the leading, and what may be called the 
proximate caufe of mod of the fecretions, mufl: 
be fought for in the internal ftru&ure of the fe- 
treting organs themfelves : under this head we 
mufl particularly confider, in the conglomerate 
glands and other fecreting vifcera, not only the 
peculiar diftribution and direction of the extreme 
blood-veffels, from which the humours are fe- 
creted, but alfo the parenchyma, fo uniformly 
proper to each fecreting vifcus, that in many of 
them it can be inftantly -known and diftinguifhed 
at firft fight from all other kinds or fpeties of 
Mi (§ 27). 

§ 475- 
It is alfo an opinion extremely probable (in 
fupport of which we have advanced, on former 

occafions,- 
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ckcafions, feveral arguments not eafily refuted)* 
that the fecreting; vifcera, befides their peculiar 
parenchyma, poffefs alfo what we have taken the 
liberty to call a vita propria, i. e. a fpecific or 
exclufive kind of vital energy, effentially different 
from what we denominated the three common 
energies, namely, contractility, irritability, and fen- 
fibility. 

§ 47 6 ' 
But further, if my views of the fubject be in 
any meafure juft, the abforbent fyjiem appears to 
contribute alfo a very important part towards the 
promotion of the feveral fecretions : thus, from 
each of the fecreting vifcera certain appropriate 
branches of this fyftem abforb and re-convey to 
the blood-veffels larger or fmaller portions of each 
of the feveral humours to which thefe vifcera give 
origin ; the uniform confequence of which is, 
that the blood becomes literally impregnated with 
the contagion of every humour fecreted in the 
different parts of the body, e. g. with bile from 
the liver, \mi\ifemen from the teftes, &c. 

Thus there appears to exift, in the fyftem de- 
clined for the bufinefs of fecretion, a perpetual 
routine or circulation, fo that the elementary 
parts of the humours already fecreted being in- 
ceffantly conveyed from the fecreting organs 
G 2 them- 
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themfelves, are united afrefh to the mafs of blood) 
and on their fubfequent return to their parcnl 
organs, in conjunction with the fanguincous cur- 
rent, are again more eafily attracted by the fe- 
ereting vefkls, in confequence of a peculiar law 
of affinity, and have alfo a power of drawing 
along with them thofe parts of the blood that 
are mod homogeneous in their nature, and for 
which they confequently pofTefs the higheft de- 
gree of attraction. 

§ 477* 
To facilitate the fecretion of certain humours 
of the body, adequate provifion is made by the 
production of fpecific qualities, in thofe particular 
portions of the blood from which they are to be 
proximately derived : thus the bile is fecreted 
from the blood of the vena portarum, a portion 
of fluid highly impregnated with phlogi/ion, fiir- 
nifhed in profufion by the abdominal fources, from 
which this blood immediately originates. 

§ 47S* 
I pafs in filence over certain other co-operating 
aids, which aft in fubfervience to particular fecre- 
tions, as congejiion and derivation^ fo evidently 
efficacious in the fecretion of mil!:, with other in- 
ftasices of a fimilar nature. 

§ 479- 
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§ 479- 
Among the humours thus fecreted by the or- 
gans which we have juft defcribed, and by the 
powers or caufes juft enumerated, it may be ob- 
ferved that the following difference afterwards 
exifts, namely, while fome of them drop imme- 
diately from their fecreting organs into the places 
of their ultimate deftination, in which they are to 
perform their fpecific functions, others again are 
conveyed to appropriated receptacles, in which 
they are retained for fome time, and thus farther 
matured previoufly to their final elimination from 
the fyftem : of this laft defcription is the milk 
which ftagnates in the lactiferous duels, the urine, 
the bile, and the femen mafculinum, which are 
fubjecled to retention in their veficular receptacles, 
and finally, the ferum contained in thofe veficles 
which were firft dilcovered by de GraafF in the 
ovaria of the female. 
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SECT.' XXXVIII. 
OF THE URINE. 

JjE SIDES the nutritious juices and the 
fecreted humours deftined for further fervices in 
the animal economy (§ 4.), the blood furnifhes 
alfo materials for the formation of certain ufelefs 
and fuperfluous liquids, that are intended to be 
entirely eliminated from the fyftem, and are from 
thence vulgarly called excrements of the fecond di- 
gejiion. Thefe excrementitious liquids are of two 
kinds, one of which is exhaled by the procefs of 
perfpiration, and has already engaged bur parti- 
cular attention ; the other is the urine , a liquid 
fecreted in thofe glands denominated kidneys. 

§ 481. 
The kidneys are two vifcera fituated behind the 
peritoneum, on each fide of the fpine, and in the 
upper part of the lumbar region : Although their 
figure is generally fomewhat flatted, yet it is pro- 
per to obferve, that both in this refpeft, and alfo 
in point of number, they are fubjeft to more va- 
rieties than any other vifcus belonging to the hu- 
inan body : they hang by veffels commonly called 

emulgents 
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emulgents (remarkably large in proportion to the 
magnitude of the parts on which they are diftri- 
buted), and are cufhioned round by fat of a feba- 
ceous confidence {§ 38'). 

§ 482. 
They are inverted by a proper membrane, of 
an elegant vafcular ftruclure : each one of them, 
efpecially during the period of infancy, appears to 
be compofed of about eight, or fomewhat more, 
-kidney-form lobes or fubdivifions ; each of which 
confifls again (according to an opinion formerly en- 
tertained and taught by Ferrein), of about feventy 
or eighty flefhy radii, which that phyfiologilt 
called white pyramids. 

§ 483. 
If the kidney be differed or divided from its 
convex dorfum towards its concave pelvis, it ex- 
hibits in its compofition two kinds of fubflance ; 
one forming its circumference, and therefore de- 
nominated its cortical, the other confirming its 
centre, and hence called its medullary, portion. 

Each portion abounds with ftnguiferous arte- 
ries and veins ; befides which, the external cortex 
is alfo furnifhed with an additional order of very 
minute colourlefs vefTels, deftined to fecrete the 
urine : while the medulla contains alfo vefTels of 
G 4 a fimilar 
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a iimilar defcription, intended to carry it onward 
when fecreted. 



Thofe fecretory ducts originate, in the manner 
already defcribed (§ 471.)? fr° m r ^ e ^ ma ^ glo- 
bular convolutions of capillary arteries that are 
every where interfperfed throughout the cortex 
of the kidney : thofe duels constitute indeed by 
far the greater portion of the cortical fubftance 
of the kidney, and may be very eafily diftinguiihed 
by their fmgular meanderings and intricate mazes, 
from the fmall conducting tubes of Bellini, in which 
they finally terminate. Thefe tubuli Belllnlani 
(as they are frequently termer!) pafs by a direct 
route from the cortical, and enter the medullary 
fubftance, of which they conftitute by far the 
greater part ; and uniting afterwards by reiterated 
coalitions into a fmall number of narrow trunks, 
finally perforate, by their extreme orifices, in a 
fieve-like manner ,the feveral papilla contained in 
the renal pelvis, 

§ 484. 

The papilla? correfpond for the mod part to the 
number of lobes, of which we already faid each 
kidney is compofed. The urine that is fecreted 
in the colourlefs veffels of the cortex, and after- 
wards conduced through the tubuli Belliniani of 
*fee medulla, thefe papillce difcharge into their 

correfponding 
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correfponding infundibula, which form by their 
fubfequent confluence the common pelvis. 

§ 435. 
The pelvis is continued into the ureters, which 
arc membranous canals, cxquifitely fenfible, and 
defended internally by a complete inveftiture or 
lining of mucus ; they are capable of extreme di- 
latation ; in man they are here and there uneven 
in the width of their cavities, and are at length 
inferted into the pofterior furface, not far from 
the neck of the urinary bladder. This infertion 
is effected in fuch a manner, that the ureters do 
not immediately perforate the parietes of the uri- 
nary cyft, but defcend a fhort diflance between 
its mufcular and nervous ccats (which are here 
pofTrrTed of more than ordinary thicknefs), and 
open finally into the cavity of this organ by ob- 
lique orifices. By means of this ftruclure, ade- 
quate provifion is made to prevent the urine, that 
has once entered the cavity of the bladder, from 
being forced to return again into the ureters by 
an inverted or retrograde motion, 

S 486, 

In an adult fubjec"t, the urinary bladder is in 

general fufHciently capacious to contain about two 

pounds of urine j its fundus or bottom, which in 

fhp fetal ftate terminates in the urachus, and alfo 

its 
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its pofterior fide, are invefted by the peritoneum ; 
as to its remaining membranes or coats, they bear 
a general refemblance to thofe of the flomach, of 
which we have already fpoken. 

The mufcular coat confifts indeed of interrupted 
bands of flefhy fibres, that furround the cy(t, 
forming at the fame time various irregular decuf- 
fations or interferons, which are different in dif- 
ferent fubje&s : this mufcular coat phyfiologifts 
denominated detrufor urina^ while they defignate 
by the name of fphincler vejica, thofe orbicular 
fibres that partially furround the neck of the blad- 
der, though they are very inconftant and irregu- 
lar, both with refpect to their figure and origin. 

The nervous coat beftows on this membranous 
vifcus alfo the principal part of its itrength and 
firmnefs. 

Finally, the internal coat, which is confidered 
by phyfiologifts as a procefs or continuation of the 
epidermis, is defended by a complete covering of 
mucus, efpecially round the neck of the bladder. 

§ 4 s 7- 
Befides thofe public and well known routes of 
the urine, of which we have already fpoken, it 
appears probable from feveral phenomena, that 

there 
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there exift alfo certain fecret avenues, which lead 
immediately from the inteftines to the uropoietic 
organs. For the fpeedy difcharge of certain 
drinks from the urinary emunctory, fo frequently 
imbued with the odour, tinctured with the colour, 
and characterized by other fptcific qualities of the 
aliments recently taken in, will fcarcely admit the 
belief, that thefe liquids had performed, in fo (liort 
a time, the cufto n^ary long and circuitous route 
through the thoracic duel: and fanguiferous fyf- 
tem : to the foregoing circumflance we may add 
an account we have read, of the urine having 
been found covered with «/, that entered into the 
compofition of an enema, which had been previ- 
oufly and recently thrown into the inteftinum rec- 
tum. It is, on the other hand, a circumflance 
well known to phyfiologifts of the prefent day, 
that very ftriking and numerous anaftomofes oc- 
cur between the lymphatic veifels of the intef- 
tines, and thofe of the kidneys. Laftly, it is now 
unequivocally afcertained and confirmed by live 
difle&ions, that if both ureters of a dog be tightly 
enclofed in ligatures, and his bladder perfectly 
evacuated of its contents, this latter organ will, 
EOtwithftanding, in the term of three hours after- 
wards, contain a certain quantity of urine ; while 
at the fame time the ufual avenues of this fluid, 
namely, the ureters, are completely obftrufted, as 
is evident from this circumflance, that above the 

ligatures 
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ligatures thefe tubes fuffer vaft diilention from the 
accumulated urine. 

§ 488. 

But through whatever avenues the urine has 
been conveyed to the bladder, irs gradual actu- 
mulation in that organ excites an uneafy fenf.ition, 
which becoming urgent and troublefome (§ 331.) 
potently folicits its final elimination, through an 
emifiary or fewer deftined for that particular pur- 
pofe, namely, the urethra. This excretory canal 
is fubje&ed to a variety in its conformation, found- 
ed on the diverfity of the fexes, of which we will 
fpeak more amply when treating profeffedly of 
the fexual functions. 

§ 4 8 9- 
Tn order to evacuate the bladder, it is neceflary 
to overcome the contraction of its fphin&er, by 
the exertion of its own detrufor (of which we for- 
merly fpoke) (§ 486.), aided by the co-operation 
of the abdominal mufcles, and thofe fublervient 
to the procefs of refpiration ; to which, in males 
of the human fpecies, we may add, laftly, the 
action of the miifculi acceleratores, which forcibly 
ejaculate, perfaltum % as it were, even the refiduary 
drops of urine that may be occafionally lodged in 
the bulb of the urethra. 

§ 49°f 
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§ 49°- 

As to the nature of the urine itfelf, it is fubjecl: 
indeed, to an infinitude of varieties generated by 
the ci re urn fiances of age, and feafon, but, above 
all, by the longer or fhorter term of time, fubfe- 
qnent to the previous ufe of food and drink, the 
difcharge of this fluid occurs ; to which may be 
alfo added, the quality of the aliment previoufly 
ufed, &c. In general, however, when we exa- 
mine the urine which is difcharged by a healthy 
human adult, immediately after found and tran- 
quil fleep, we difcover it to be a watery liquid, of 
a nidorous fmell, and citron colour, containing in 
its aqueous medium, (as in a common vehicle) 
various elementary fubitances, eipecially earthy 
and f aline i which bear different proportions to 
each other in different individuals, and even in 
the fame individual at different times and under 
the influence of different circumftanccs. Of the 
terrene elements the mod abundant is, in general, 
calcareous earth, which is not unfrequently found 
in the urinary paffages under the form of -calculi, 
but which is, notwithstanding, extremely variable 
and inconflant in its quantity. Of all the faline 
matters, that mofl worthy of being mentioned, \i 
the epniialznd native fait of urine — called alfo, 
microcofmic fait, fufible fait, &c. This faline fub* 
.nance contains, in a greater proportion than any 

other 
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other part of the human body, the celebrated 
phofphoric acid chemically efpoufed to the volatile 
alkali. 



SECT. XXXIX. 

€JF THE DISCRIMINATION OF THE SEXES IN 
GENERAL* 

§ 49 1 ' 

1 HOSE functions of the human body, 
in the confideration of which we have been hi- 
therto engaged, are indeed poffeffed, and exercifed 
in common, by the individuals of each fex : with 
refpecT: to the mode, however, in which fome of 
them are performed, there occur between the 
two fexes no inconfiderable degrees of difference. 
Of this difference, it may be proper briefly to 
enumerate the leading points, previoufly to our 
entrance on the confideration of what are denomi- 
nated the fexual functions. 

§ 49 2 - 
To fpeak, then, in general lerms, each fex 
pofTefTes and exhibits its own peculiar habit, which 
differs confiderally from that of the other. In 

the 
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The human fubjeft after birth, this difference of 
habit is diftin&ly obfervable ; but during the ten- 
der fcetal ftate, is fcarcely to be diftinguifhed, 
unlefs by more clofe and pointed attention ; 
neither indeed, in this ftate, can the external 
organs of generation themfelves be difcriminated, 
on a tranfient and fuperficial view, owing to the 
extraordinary magnitude and prominency of the 
female clitoris, and the very diminutive fize of the 
male fcrotum. 

§ 493- 
During the period of infancy this difference of 
the general habit, depending on the diverfity of 
fex, makes only a flight impreflion on the ob- 
server ; but becomes gradually more and more 
obvious and (hiking til! the full completion of the 
years of puberty, at which period, the general 
conformation of the female body, its tendernefs, 
ks foftnefs, and the ufual inferiority of its ftature, 
contrafted with the athletic and robuft body of 
ihe male, exhibit this general habitual difference 
in the moil ftriking point of view. 

§ 494- 
Similar to the difference that occurs between 
the external habits of body, that chara&erife the 
two fexes, is that which is obfervable in the bones 

them- 
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chcnrfclves. Thefe folid portions (all other cir- 
curnftanccs being alike) are evidently much more 
fmooth and round in females than in males ; the 
cylindrical bones, in particular, are more flender" 
and delicate, and the plane ones more attenuated 
or thin, in the former, than in the latter fex ; not 
to mention the peculiar diverfities cf certain re- 
markable bones, particularly thofe of the thorax 
and pelvis, with the clavicles, the femora, &c. 

§ 495- 
With refpect to the foft parts of the body, we 

may obferve in general, that in females, the cel- 
lular membrane is more lax, more pliable, and 
confequently more readily dilatable in the flate of 
pregnancy : while the fkin is more tender, fair 
and beautiful, in confequence of the immediate 
fubftratum of fat. 

The hair of the head is generally of a greater 
length in females than in males, while at the fame 
time, certain other parts of the body which in the 
latter are rough and hairy, are in the former 
either perfectly fmooth, as the chin and breafl: ; 
lefs hairy, as the perineum ; or planted with only 
a very tender and foft down, as the arms and 
legs., 

4 § 49 6 - 
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§ 496. 

When fpeaking of the diverfities of particular 
functions, we mult not filently pretermit the pulfe, 
which (other circumftances being alike) is more 
frequent in females than in males, (§ 109). In 
the former, the thorax is fubjected to a greater 
degree of motion, (especially at its fuperior part,) 
than in the latter ; the os hyoides is much fmaller, 
the larynx is lefs capacious, and hence the voice 
more (brill. 

§ 497- 
With regard to the animal functions, it is ne- 
ceffary to obferve in general, that in females the 
mobility of the nervous fyftem is much greater 
than in males, the irritability is more exquifite ; 
and the propenfity to commotions of the mind, 
more prompt and fpontaneous. 

§498. 
As to the natural functions, the appetite for 
food is weaker in the female, than in the male 
fex ; while, on the other hand, the increafe of the 
body is more rapid in the former, and the flate of 
puberty and mature growth attained at an earlier 
period. 

vol. 11. H I 499. 
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§ 499- 
But by far the greateft and mod important 
diftin&ion of the fexes is derived from the genital 
functions themfelves, the male being furnifhed 
with a power of fecundation, and the female with 
that of conception. A farther inveftigation of thefe 
powers fhall engagethe greater part of our atten- 
tion, throughout the remaining pages of this 
work. 



SECT. XL. 
OF THE GENITAL FUNCTION OF THE MALE SEX. 

§ 5 00 - 

X HE genital liquor of the male is 
prepared by the tefles, two bodies fufpended in 
the fcrotum by their fpermatic cords, and (befides 
the lymphatic veins with which they abound in 
profufion), compofed chiefly of three kinds of 
veffels. 

Thefe are firfl, the fpermatic artery, which in 
proportion to its {lender diameter is faid to be the 
longed of all the arteries belonging to the human 

body: 
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body : it in general conveys the blood immedi- 
ately from the abdominal pertion of the aorta 
itfelf, to the body of the tefiis. 

Secondly, the dutlus deferens, which carries to 
the vijicula feminales, the femen when once fe- 
crcted from the arterial blood. 

And, laflly, what is commonly denominated the 
pampiniform plexus of veins, the fun&ion of which 
is to receive and convey to the cava or ctrm%rns 
vein, the blood that remains after the procefs of 
fecretion is accomplifhed. 

§ 501. 
The tefles are not, from the time of their 
earlieft formstion, fufpended in the fcrotum, as 
reprefented in the above defcription : thus in the 
male foetus, while yet in a very tender and imma- 
ture (late, thofe glandular bodies occupy indeed 
a very different fituation, the reafon and fuccelTive 
changes of which were fir (I accurately invefligated 
and detailed by Haller, at Gottengen in the year 
j 749, but were afterwards explained by other 
writers on principles fo different from each other, 
as to have given rife to various controverts of 
forne weiglit and importance. Of the fituation 
and changes of the tefles in the foetal (late, I am 
prepared to lay before the reader a brief, though 
II 2 compre- 
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comprehenfive account, — the fpontancous refult 
of numerous obfervations made on nature herfelf, 
during a remarkable feries of directions of male 
embryo's, in which 1 engaged for the exprefs 
purpofe of fhedding light on this fubject fo inte- 
refting to phyfiologifts. 

§ 5° 2 - 
On opening the lower abdominal region of an 
immature foetus, we difcover in each groin, near 
what is called the ring of the oblique mufcles, a 
very narrow orifice in the membrane denominated 
peritoneum ; this orifice is the rhrefhold to a ftrait 
avenue or alley, as it were, that leads through the 
abdominal ring itfelf, and terminates afterwards 
in a peculiar bullous or bubble like fack : this 
fack extends without the abdominal cavity, looks 
towards the fcrotum, is interwoven with cellular 
fibres, and deftined for the future reception of 
the teflis. 

§ S°3- 

At the very pofterior margin of this fmall 
abdominal orifice, the peritoneum fends off an- 
other procefs, which mounts upwards, and in the 
tender foetus reprefents, in the greater part of its 
courfe, a longitudinal fold : from the bafis of this 
procefs a {lender cylinder, or rather inverted cone 
afcends, and forms at its fummit, which regards 

the 
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the inferior margin of the kidney, a fmall blifter 
or fack-like termination ; in this fack the teftis 
and epididymis are enclofed ; fo as to referable, 
at firft fight, a fmall berry refting on its footftdlk, 
and appear, at the fame time, to hang loofely into 
the abdominal cavity fomewhat like the liver or 
-fpleen (§ 404). 

§ 5°4- 
The veffels which are afterwards to conftituTe 
the fpermatic cord, are, at this very early period, 
feen running behind the extremely tender and 
pellucid peritoneum, fo that the fpermatic artery 
and vein run in a defcending direction along the 
fides of the fpine, while the vas deferens bending 
fomewhat inwardly towards the neck of the uri- 
nary bladder, ftretches along the loofe cellular 
membrane, which is fituated behind the perito- 
neum, and both enter the body of the teftis in 
that peritoneal plica or fold of which we have 
already fpoken. 

§ 5°5- 
From about the middle ftage of pregnancy, the 
teftes begin to fink downward by degrees, fo as 
gradually to approach the narrow orifice of the 
peritoneum, which has been already mentioned. 
At the fame time, the foregoing peritoneal fold, 
with its cylindrical attachment, are wrapped up 

H 3 by 
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by degrees, till the teflis finally refls on the very 
mouth of the preceding canal. 

§ 506, 

When in the fcetus, now advanced to a higher 
flage of maturity, the teflis is fully prepared for 
a final defcent, the orifice, hitherto fo contracted 
or narrow, fuffers fuch a remarkable dilatation, 
that the teflis is at full liberty to enter with facility 
the opening that leads out of the abdomen as well 
as the ring by which this opening is furrounded, 
to pafs onward through the whole length of the 
canal, and thus plunge headlong, as it vere, into 
the blifler-like fac of which we have already fpo- 
ken. The teflis having finally accomplifned its 
defcent, the peritoneal opening is foon after clofed 
in the mofl complete manner, and even fubjected 
in a fhort time to a perfect adhefion of its fides, fo 
that in the flage of infancy ', fcarcely a wreck of 
it is left, to point the enquirer to the place of its 
former exiflencc. 

§ S°7- 
The more gradual and flow the movement of 
the teflis (while yet in the abdominal cavity) to- 
wards the orifice of its egreffion, the more fud- 
den and inftantaneous appears to be its act of 
tranfition through the abdominal ring. For in 
the difTecHons of mature fcetufe?, it is by no means 

uncom- 



OF THE MALE SEX. i*9 

uncommon to difcover the teftis either as yet in- 
cumbent on the peritoneal opening, or elfe ftatio- 
nary in the groin, after having recently patted the 
abdominal ring : but. once only was 1 fo fortunate 
as to have an opportunity of obferving the right 
tefticle of a twin-fcetus (of which a complete 
drawing has been given), at the very moment of 
its paffage through the abdominal ring : the gland 
appeared to have been very tightly embraced and 
ftrangled, as it were, by the furrounding parts, 
and was apparently in complete readinefs to 
emerge from the abdomen into its deftined fack ; 
a tranfition already accompliftied by the left tef- 
ticle, that had juft efcaped from the ring, the ori- 
fice of which had again refumed its former imper- 
vious (late. 

§ 508. 
This remarkable defcent of the teftes along the 
groins, does not appear to be exclufively confined 
to any particular period of time : it occurs for 
the mod part, however, about the laft month of 
pregnancy : although thefe glandular bodies arc 
not unfrequently found either in the abdominal 
cavity itfelf, or in the fuperior part of their in- 
guinal route, even in infants after birth. For the 
tefticle, after its entire efcape from the abdomen, 
has fti.ll a further ftage of its journey to perform, 
namely, its final defcent along the groin into the 
H 4 fcrotum, 
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fcrotum, in company with the fmall fac by which 
it is enveloped. 

§ 5°9- 

That the foregoing is indeed a true account of 
the progreffive movement of the tefles in their 
defcent from the abdomen into the fcrotum, I 
have had fufficient opportunities of afcertaining 
from repeated obfervation. To develope the 
caufes and energies by which this aflonifhing de- 
fcent is accomplished, appears to be indeed attend- 
ed with difficulties of the utmoft magnitude. Fori 
am daily more and more convinced, that neither of 
thofe powers to which this defcent has been hither- 
to afcribed (fuch, for example, as the action of the 
cremafler mufcle, the action of the diaphragm, or 
the contractility alone of that cellular and tendi- 
nous intertexture, which adheres to the proceiTes 
of the peritoneum, and is ufually denominated 
gubernaculum Hunterii, &c), is fufficient to ex- 
plain a movement of fuch extreme Angularity, 
f-fpecially that part of it relating to the immediate 
tranfition of the teftis through the narrow abdo- 
minal ring, to which the reader's attention has 
been fo frequently folicited : while I am impreffed, 
on the other hand, by a thorough conviction, 
that this whole procefs exhibits the moft unequi- 
vocal and (hiking example of what we have de- 

nioated foecijic life, without the peculiar opera- 
tion 
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tion and aid of which, it is fcarcely pofiible to 
folve the feveral phenomena of a tranfition fo ex- 
tremely fingular in its nature, and fo widely difli- 
milar to all other movements and functions that 
occur in the whole animal economy. 

§ 5 10 - 
The involucra by which the teftes are inverted, 
after their final completion of the foregoing route, 
may be aptly enough divided into common and 
proper. 

The only involucrum common to both thefe 
glandular bodies is the fcrotum. This is a fac, 
confiding of a tender portion of cutis expanded 
over a thin fubftratum of fat, and poffeffing a pe- 
culiarity that does not refide in any other part of 
the common integuments of the body, namely, a 
power of changing, in a very remarkable degree, 
its ufual habit and appearance : thus, it fometimes 
depends loofe and flaccid, and again (efpecially 
under the impreflion of the venereal ceftrum, or 
in cafe of expofure to cold), becomes conflicted 
and rigid, as it were, and is then particularly 
marked by furrows and diverfified rugofities. 

Of thofe involucra which are proper to each 
teftis, that placed immediately beneath and within 

the 
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the fcrotum, is called the tunica dartes : this coat 
poffefles a very peculiar and vivid contraclility, by 
which Winflow, Haller, and other celebrated cha- 
racters have been fo far deceived, as to beftow on 
it the nature and energy of a mufcle. 

§ 512. 
This is fucceeded (after a voluminous and foft 
ftratum of cellular membrane), by three feparate 
vaginal coverings, which were firft accurately 
traced and diftinguifhed by the ingenious and in- 
defatigable Neubauer. 

Of thefe vaginal coats, the exterior is common 
to the tefticle and fpermatic cord, and has the cre- 
mafter mufcle attached to it by feparate bundles 
of fibres. 

But the two interior are proper, one to the fper- 
matic cord, and the other to the teftis itfelf ; of 
thefe the latter adheres, for the molt part,by its 
fundus to the common tunic, while its internal 
furface is moiftened by a lubricant fluid, fome- 
what after the manner of the pericardium. 

§ 5 J 3- 

The origin of thofe vaginal tunics which has 
given rife to fuch a variety of controverfies among 
phyfiologids, can, (if I be not greatly deceived), 

be 
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be without difficulty afcertained, from what has 
been already faid, when treating of the defcent of 
the tefles. 

Thus, the tunica communis, for example, origi- 
nates from the defcending (§ 502.) blifter-like 
fac or procefs of the peritoneum. 

The propria teftis, from that production of the 
peritoneum, which mounting upward in the form 
of a cylinder (§ 503.), inverts the teftis itfelf from 
its earlieft formation. 

And, finally, the propria funiculi, from that 
fold of the peritoneum, of which we have already 
fpoken, and the fhort cylinder in which it termi- 
nates previously to its embracing the teftis itfelf. 

§ 5H- 
Immediately to the teftis itfelf the tunica albu- 
pnea is very clofely attached, fomewhat after the 
manner of a cortical covering. From this tunic, 
blood-veffels pafs into the pulp or body of the 
tefticle, which confifts indeed entirely of innume- 
rable veffels, about a fpan in length, wound up 
into imall conglomerate lobules : thefe veffels, of 
which the fubftance of the tefticle is compofed, 
are both fanguiferous and fecreting, the latter of 

which 
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which conduct the femcn, when prepared, through 
the vafcular net-work of Haller, and the vafa 
deffereniia of Graaf, into the beginnings of thofe 
cones that form the epididymis. 

§ S l S- 
That body which ranges along the fide of the 

teftis, namely, the epididymis, confifts indeed of a 
fingle veifel, about thirty feet in length, which at 
one end (that for inftance denominated its head), 
is diftinguifhed into about twenty fmall rolls or 
cones, and at its other (inferior) extremity, called 
therefore its tail, increafes gradually in thicknefs, 
and thus forms by its continuation the vas de- 
ferens. 

§ 516. 

The two vafa deferentia afcending towards the 
neck of the urinary bladder, and forming a junc- 
tion beneath, or near to, the proftate gland, are 
from hence bent backward, and expanded into 
the veficula feminales ; in fuch a manner, how- 
ever, that thefe veficulse, and the vafa deferentia 
themfelves, open by two common orifices into the 
urethra, juft behind the caput gallinaginis. 

§ 5I7- 
Finally, the vefieula feminales themfelves, are 

attached to the pofterior furface of the urinary 

cyft, 
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cyft, near to the inferior extremity, or neck, of 
that organ : they are imbedded in a profufe quan- 
tity of fat, and from their diverfined flexuofities 
and numerous blind appendicula that (hoot oft 
fomewhat in the form of ramifications, referable, 
in their general appearance, two fmall interlines. 

Thefe veficulae confift of two coats, almofl of 
the fame kind with thofe that enter, as formerly 
mentioned, into the ccmpofition of the gall blad- 
der ; thus, the firft or external coat is more ro- 
buft, and fimilar in its nature to fuch as are com- 
monly denominated nervous ; while the fecond or 
internal abounds with minute cells and pits, and 
is every where divided, by means of projecting 
eminences, into minute purfe-like cavities, per- 
fectly fimilar to thofe that are fo confpicuous 
about the neck of the gall-bladder. 

§ 5'8- 
In thofe organs and veffels hitherto enume- 
rated and defcribed, there is, even from the ear- 
lieft years of puberty, a certain fluid fecreted 
flowly, and retained in fmall quantity, namely, 
the femen mafculinum ; a liquor extremely fingular 
in its nature, and of the utmoft dignity and im- 
portance in the animal economy : it exhibits to 
the eye a milky colour, emits an odour entirely 
peculiar, poflefles a mucoid vifcofity, and is of 

fuch 
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fuch remarkable fpecific gravity, as to furpafs, in 
this refpeft, all other fecreted humours belonging 
to the animal body. 

A peculiarity of this fluid, which mutt not be 
palled over in filence, is, (as was firft obferved by 
Lud. Ham at Dantzic, in the year 1677), that it 
is peopled by a countlefs multitude of microfcopic 
animalculce, belonging to the fame order with 
thofe called info/aria, and poffeffing different 
figures, as they appear in the feminal fluids of dif- 
ferent animals. In man (and alfo in the male 
afs) the feminal animalcules exhibit oval figures, 
fumifhed with tails of extreme minutenefs : thefe 
animalcules are faid not to be found in any, fave 
found and prolific femen, fo that they appear to 
conflitute a certain adventitious criterion of the 
fertilizing maturity of this important fluid : we 
have called the criterion derived from thefe ani- 
malcules adventitious, and prefume it is fearcely 
neceflary, at this enlightened period, to repeat, 
that they mould not be accounted the refervoirs 
of the fecundating principle, much lefs fhould they 
be confidered as the germs of future bmuncuH, 
finfce fo many, and fuch weighty arguments and 
obfervations have been lately advanced in fup- 
port of a different doclrine. 

§ 520. 
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§ 520. 

This genital liquid being gradually colle&ed in 
the veficulse, which we have already defcribed, is 
there retained till a future aft of excretion. By 
fuch retention it fuffers changes very nearly re- 
fembling thofe to which the bile is fubjected in 
confequence of a (late of ftagnancy in its cyftic 
refervoir ; thus, being gradually robbed of its 
aqueous portion, it is more and more infphTated 
and approximated, as it were, towards a (late of 
concentration. 

§ 521. 

For as the teftes generally, together with the 
cords by which they are fufpended, abound w ith 
an aftonifhing aflemblage of lymphatic vefiels, 
which ferve to re-convey from thence to the 
blood a portion of fluid, impregnated with the 
fpermatic contagion, and by this means aid and 
facilitate 'the further fecretion of femen, on the 
principle, and in the manner formerly laid down 
(§ 476-)> k> are the veficula feminalcs themfelves 
alfo provided with veffels of the fame kind, which 
by abforbing the fubtle, though inert water, ren- 
der the refidue of the feminal fluid more a&ive 
and efficacious. 

& 5". 
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§ 522. 
On this fubjecl: I doubt much whether or not, 
in a healthy man, any genuine femen be ever ab- 
forbed from the veficulce feminales : — more flill, 
whether or not, as is fometimes alleged, femen 
thus abforbed could be carried immediately into 
the neighbouring fanguiferous veins : — but mofl 
of all, whether or not fuch a feminal abforption 
(admitting its real exigence) could poffibly aft as 
an antidote againft exceffive venereal propenfities, 
fmce it appears evidently, on the other hand, that 
this fame abforption would neceflarily operate as 
an exciting caufe of unbridled and almofl infuriate 
luft : in quefl of teflimony to eflablifh the truth of 
this latter propofition, we need only attend to the 
phenomena of fuch animals as experience the ve- 
nereal propenfity only at flated feafons of the 
year, and compare them with the conftitution of 
thofe that have been reduced to the ftate of caf- 
tration. 

§ 5*3' 
To me indeed it appears probable, that, for the 
purpofe of moderating libidinous defires, man is 
endowed with a far different prerogative (not 
conferred on any other fpecies of animals with 
which we are hitherto acquainted), namely, that 
of noclurnal pollutions : thefe evacuations I there- 
fore confider among the natural excretions of man 
1 — e vacua' 
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—evacuations by which (as they occur at longer 
or ihorter intervals, according to the varieties of 
temperament and conftitution), he is relieved from 
a troublefome and orherwirc urgent imprcffion 
produced by an abundant accumulation of femen. 

§ 5 2 4- 

It muff, be obferved, however, that the femen 
mafculinum is never excreted in a date of entire 
purity, but is always blended with more or lefs of 
what is ufually denominated liquor projlata (i. e. 
the liquor of the proftate). With regard to the 
external habit and appearance of this laft men- 
tioned liquid, it bears a very ftriking fimilitude to 
the albumen or white of eggs. This peculiar 
liquor derives its name from its immediate birth- 
place or fource, which is a body of confiderable 
magnitude, and of a fingular and very compact 
parenchymatous texture, fituated between the ve- 
ftcula feminaks and the bulb of the urethra, and 
is ufually defignated by the name of glandula pro- 
Jlata. The excretory avenues of this liquor have 
not yet been fatisfaftorily inveftigatcd and afcer- 
tained, unlefs (as appears probable) they commu- 
nicate with the du& of the caruncula feminalis, 
the orifice of which opens into the urethra be- 
tween the two mouths of the avenues leading 
from thofe minute veficles deftined for the recep- 

vol. 11. I tioQ 
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tion and temporary retention of the fertilizing 
fcmen, (§ 516). 

The urethra in man is deftined as a common 
conduit or emiffary duel, to three different kinds 
of fluids, namely, the urine, the femen, and the 
liquor of the proftate gland. It is lined internally 
■with a mucus which originates from an immenfe 
number of finufes, that are every where difperfed 
throughout its canal. It is furrounded by a fub- 
flance of a fpongy texture, to which are fubjoined 
two other bodies, fimilar in flruelure but far fupe- 
rior in fize, (called corpora cavernofa), that con- 
flicute the principal part of the male penis; an 
organ which is terminated anteriorly by the glans, 
and wholly inverted by a very tender and pliable 
portion of fkin entirely deititute of all appearance 
of fat. This fkin forms the prepuce by its at- 
tachment round the corona, or circular bafe of the 
glans, and plays over this body with a free motion, 
fomewhat like the palpebras over the ball of the 
eye. The interior duplicature of the prepuce, 
having aflumed a different appearance, is reflected 
over the glans itfelf, (fomewhat like the adnata 
over the eye) and is furnifhed around the corona, 
with an immenfe number of the fmall glands of 
Lliiriusy (analogous to the Meibomian glands of 

the 
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the palpebrce) that give birth to a matter of an 
unctuous but very lingular nature. 

The male penis, thus organifed and conftru&ed 
agreeably to the preceding defcription, pofieffes a 
faculty of erection, /'. e. in confequence of an 
encreafed cmgefiion and impetuous effufion (for 
congeftion alone will not explain the phenomenon) 
of blood into the corpora cavernofa, the penis 
fwells, becomes rigid, and changes its former 
pofition, but fufFers again a detumefcence and 
collapfe by a reabforption of the fuperfluous por- 
tion of this diftending fluid. 

§ 527- 
When the penis refumes its flaccid condition, 
it fufTers a Angularly circuitous flexion, at the 
place where it originates from the neck of the 
bladder. In this ftate it is, indeed, extremely 
well calculated for the excretion of real urine, but 
quite unqualified for the emiflion of femen, as the 
beginning of the urethra forms now a more acute 
-angle with the fmall orifices of tie veficuls femi- 
nales. 

§ 528. 

When a gradual intumefcence of the penis com- 
mences, there occurs firft an effufion of the liquor 
I 1 furnifhed 
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furnifhed by the proftate gland, which is often- 
times eliminated unmixed, but fcarely ever along 
with the urine. Of this liquor the primary defti- 
nation is, to be ejected, in conjunction with the 
Jeminal fluid itfelf; either, that it may, by its 
albuminoid lubricity, qualify the fluggifli tenacity 
of the latter fluid, and thus facilitate and promote 
its ejection ; or that it may itfelf contribute, in a 
certain degree, towards the procefs of generation. 

§ 529- 
The emiflion itfelf of the male femen is excited 
as well by the immediate impreflion aiifing from 
an abundant accumulation of this fluid in its ap- 
propriated receptacles, as by the genuine fexual 
injlincl ; it is accompli/hed, firft, by a very ftrong 
ereclion of the penis, which, while it obftrucls the 
paffage of the urine, paves as it were, on the 
other hand, a more direct and ready way for the 
tranfition of the femen ; to which we may fubjoin, 
as co-operating caufes, a certain fpafmodic con- 
traclion of the veficulce feminales, a convulfivc 
action of the levator ani, and acccleratorcs urina, 
and finally, a general fuccujion, of the whole ner- 
vous fyftem, gentle indeed in degree, and tranfient 
in exigence, but yet of an epileptic nature, and 
considerably depreffing, in ire effects, on the ener- 
gies of the fyftem. 

S E C T. 
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SECT. XLI. 

OF THE GENITAL FUNCTION OF THE FEMALE $EX 
IN GENERAL. 

§ 53°' 

jfVs the male organs of generation are 
naturally calculated to give, fo are the female to 
receive, and in the two fexes thefe organs are, in 
a general point of view, widely different from 
each other. It mud be obferved, however, that 
in the general ftrufture of certain parts, thefe two 
kinds of organs exhibit no imall degree of reci- 
procal fimilitude. Thus beneath the pubes (the 
ftructure of which has been already a fubject of 
tranfient attention (§ 36.) the clitoris which lies 
concealed in the fuperior cornmhTure of the labia, 
refembles the male penis in more refpech than 
one, but is not furnithed with a urethra, is there- 
fore imperforate, and, (when not of a preter- 
natural proportion,) is remarkably fmall. It is 
faid, however, that this organ preferves, ocqafion- 
ally, even in adults, the fame proportional fize, 
which, as formerly obferved, is fo extremely 
confpicuous in the clitoris of the female embryo, 
($ 492.) Hence appears, in all probability, to 
have originated mod of thofe obfe'ene and fabulous 
I <? {lories, 
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dories, refpe&ing the exigence of hermaphrodites. 
This organ confids alfo, like the male penis, of 
corpora cavej-nofa, like it, is capable of erection, 
like it, is inverted by a prepuce, and furnifhes, 
finally, an unctuous matter not diffimilar to that 
of Litmus, (§ 525). 

§ S3*- 
From the clitoris defcend the nympba, acquiring, 

alfo, occafionally, an enormous and preternatural 
magnitude, (which excefs has, in like manner, not 
unfrequently given rife to extraordinary and fabu- 
lous reports) : they poflefs, in common with the 
clitoris the mod exquifite degree of fenfibility ; 
and appear to give direction to the dream of urine 
when discharged, as the orifice of the urethra, 
(a tube extremely fhort in the female fex, and, in 
the mod highly finifhed and perfect examples, 
ciliated or fringed in a very fmgular manner), lies 
hid, as it were, in a foila. formed by their two 
bafes, 

§ $3*- 

Beneath this orifice is muated the opening of 
the vagina itfelf, environed by crypta of various 
kinds, fuch, for example, as the urethral lacuna 
of Graaf, and the mouths of what are improperly 
and even abfurdly termed, the prodate glands of 
Cafp. Bartholin, &c. with the unguen-like mucus 

of 
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of which, thefe obfcene parts are moiftened and 
lubricated. 

§ 533- 
Over the very threfliold or entrance of the 
vagina is expanded a weblike produ&ion denomi- 
nated the hymen. This is a membrane, the exis- 
tence of which in an unlacerated condition, is 
confidered as a fure badge of fpodefs virginity — 
a membrane bellowed exclufively on the female 
of the human fpecies, and of which no phyfical 
deftination has been yet unequivocally afcertained. 

The fringes or refidual fragments of this mem- 
brane, after laceration, are gradually converted 
into what are denominated caruncula myrtiformes, 
bodies quite indefinite in point of number. 

§ 534- 

From the immediate feat of thefe minute myrti- 
form bodies afcends, between the urinary cyft and 
inteftinum reftum, the vagina, a tube compofed 
of a cellular parenchyma, interfperfed with an 
infinitude of fmall blood-velTels. At its inferior 
extremity the vagina is encircled by a mufcle 
denominated corjirlclor cunni ; more internally it 
is lined by a very foft and delicate coat, which is 
charaaerifed by two extremely elegant columns of 
ruga or wrinkles, namely, the anterior and pofte- 
I 4 rior; 
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rior ; from tbefe columns a fine mucus is con- 
ftantly difcharged, deftined to lubricate the cavity 
of this highly important canal. 

§ 53$- 
The vagina, at its upper and interior end, re. 

ceives and embraces, finally, the uterus, an organ 

attached on each fide to, and thus fufpended by, 

the ligament a lata. 

The cylindrical neck of this organ being thus 
embraced, as it were, by the vagina, is perforated 
by a narrow canal, which, like that of the vagina, 
is imprefied by a fmgular apparatus or arrange- 
ment of rugofiries, defignated by the name of 
arbor vita : of this canal the two extreme orifices, 
more efpecially the fuperior or internal, are over- 
fpread, for the moft part, with a quantity of tena- 
cious mucus. 

S 536. 

The fubflance of the uterus is altogether fm- 
gular in its nature, confiding of a peculiar paren- 
chyma, very denfe and compact, and interwoven 
with an infinitude of blood-veffels (running in 
terpentine mazes of afionifhing intricacy) of which, 
the veins are wholly deftitute of valves. This 
organ is doubtlefs ftirnifhed, in like manner, with 
an apparatus of lymphatic veffels : it abounds 

with 
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with a countlefs number of nerves, through the 
medium of which, it preferves fuch an aftonilhing 
fympathy with the other parts of the fyftem. 

§ 537- 
Externally the uterus is inverted by the perito- 
neum, while its minute internal cavity is lined, 
efpecially at its fundus, by a very foft and tender 
membrane, of a fpongy texture, which, as fome 
phyfiolog'fts allege, confifts of colourlefs veflels 3 
while others pronounce it to be compofed of lym- 
phatic abforbents. 

§ 538. 

With regard to the mufcular texture attributed 
to this organ by fome phyfiologifts, and ftrenu- 
oufly denied again by others, I muft take the 
liberty of obferving, that notwithstanding the 
number of uteri which I have examined with the 
utmoft care and attention, both in an impregnated 
and an unimpregnated ftate, (in each of which I 
have had repeated opportunities of examining this 
organ, not only in a prepared condition, but alfo 
in fubjecls recently dead), I have never yet been 
able to dete&, in them, any portion that exhibited 
obvious and unequivocal iigns of mufcularity. On 
the other hand, I am daily more and more per- 
fuaded, that the uterus, poiTcfTing no mufcular 
fibres, is deftitute alfo of true irritability (§ 307), 

and 
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and owes entirely to a vita propria, or fpecific life 
(§ 47. )» a ^ i ts peculiar motions and functions, 
which cannot, indeed, with the fmalleft femblancc 
..of propriety, be derived from any of thofe ener- 
gies that are common to what we formerly term- 
ed the partes fimilares^ or fimilar parts of the 
body (§ 43, 46). So very Angular and unac- 
countable did the motions and functions of the 
uterus appear to the phyficians and philofophcrs 
of ancient times, that they were led to confider 
this organ as a fmaller animal contained within a 
larger. 

S 539- 

From the angles on each fide of the lacunar, 
or fundus uteri, arife what are called the Fallopian 
Thcfe are two very narrow and tortuous 
canals, that run in the fuperior duplicature of the 
ligament a lata : they are fimilar in texture to the 
vagina ufelf, except, that being internally deftitr.tc 
of valves, they are lined with a kind of fpongy 
flefh, of a very foft and tender confidence. 

§ 54°- 
The extreme orifices of thefe tubes, that regard 

the abdominal cavity, befidcs being much more 

capacious than thofe which open into the uterus, 

arc alfo edged round by fringe or finger-likeyf///- 

bria, of a truly lingular and elegant flruclurc. 

The 
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The offices which thefe fimbriae are deftined to 
perform, in the bufinefs of conception, appear to 
be indeed of ho fmall degree of importance ; thus 
being rendered, during the venereal orgafm, 
equally turgid with the tubes themfelves, they 
evidently embrace, in this ftate, the ovaria that 
are fituated in fome meafure beneath them. 

§ 541- 

The ovaria themfeives, or the female teftes, as 

they were called previoufly to the time of Steno, 
befides a tenacious and fomewhat tendon-like in- 
volucrum, confift alfo of a denfe and decufiating 
cellular membrane, which inclofes in each ova- 
rium about fifteen of thofe minute bodies denomi- 
nated the ovula, or little eggs of Graaf : thefe 
ovula contain each a fmall veficle, or rather drop 
of ferum, faintly yellowiih in its colour, and of an 
albuminous nature, which, if the recent ovarium 
be immerfed in boiling water, is reduced, like the 
genuine white of eggs, to a flate of complete co- 
agulation, 

§ 542. 
An albuminoid drop of this kind appears to be 
indeed the principal fluid which the female con- 
tributes towards the procefs of conception ; for it 
appears extremely probable, that, throughout the 
progreihve courfe of what are termed the prime 

or 
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or better years of life, thefe fmall drops arrive at 
complete maturity in gradual fucceffion, fo that 
each one, in its turn, looks as it were through the 
involucrum, by which the ovarium is enveloped, 
till it is able finally to burtt the parietes of its 
prifon, and thus be received by the abdominal 
orifice of the Fallopian tube. 

§ 543- 

But befides this minute albuminous drop that 

thus burfts from the volume of the ovarium, it 
appears that there occurs alfo, during the vene- 
real ceftrum, an effufion of another liquor, which 
ancient phyfiologifts very improperly and errone- 
oufly denominated the female femen. Refpecling 
the nature, however, the fources, and the univer- 
fal prefence of this humour, we are able to pro- 
pofe nothing more determinate or fatisfaclory than 
we can advance with regard to its deftination 
and ufes. 
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SECT. XLII. 
OF MENSTRUATION. 

§ 544- 

A. VERY frequent and highly import- 
ant function of the uterus in the female of the hu- 
man fpecies is, to difcharge monthly a tributary 
effufion (called therefore catameniaj, during the 
tedious and momentous term of about thirty years. 
This is a painful condition of exiftence, to which 
nature has not fubjected any other genus of her 
fubjecls, throughout the wide and diverfified range 
of the whole animal kingdom ;. fo that to ufe the 
words of the eloquent Pliny " the only menjlruous 
" animal in nature is woman." From this con- 
dition, on the other hand, painful as it is, nature 
has not exempted the females of any of the known 
nations of the globe, but has (lamped it with 
the facred character of an effential requifite— of 
a genuine fine qua non 9 in rendering the female 
fex competent to the propagation of their fpecies. 

§ 545- m 
The commencement of this fingular function 

generally takes place, in our climate, about the 
fifteenth year of life, and is, for the mod part, 
preceded by various and unequivocal fymptoms 

of 
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of plethora, fuch as congeftion and anxiety about 
the bread, fenfe of tenfion and weight in the lum- 
bar region, hflitude or wearinefs of the limbs, &c. 
On the firft appearance of the catamenia, the ge- 
nital organs, in the beginning of the attack, ufu- 
ally difcharge a humour of a pale reddifh cart ; 
this is gradually fucceeded by a liquid of a more 
intenfely florid and fanguineous colour, which 
terminates, at length, in an efFufion of genuine 
cruor or red blood. This fpontaneous, though 
gentle difcharge of blood, is kept up for the 
term of feveral days, and is, in the mean time, 
accompanied by a gradual cefiation of all thofe 
diftreffing fymptoms of which we have juft exhi- 
bited a partial detail. 

§ 546. 

From the time of its firlt occurrence, this con* 
jtitutional hemorrhagy (as it may, with fufficient 
propriety, be denominated) becomes regularly pe- 
riodical : thus its future paroxyfms return uni- 
formly about the expiration of every fourth week, 
and at each recurrence, the evacuation continues, 
at a mean calculation, about fix days ; during 
which term, a healthy female is fuppofed to dif- 
charge from eight ounces to an entire pound of 
bleed. 

§" 547- 
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§ 547- 
It is proper, however, to obferve, that this func- 
tion is fubjeet., for the mod part, to an entire in- 
termiffion, during the ftate of female pregnancy, 
and the term of maternal lactation. 

The final ceffation of the catamcnia occurs after 
their difcharge has continued, at ftated periods, 
about the fpace of thirty years, which term of 
time is completed, in our climate, about the 45th 
year of life. 

.§ 548. 
The fources of the catamenial difcharge have 
been referred by fome to the vefTels of the vagina, 
and by others (with fn peri or weight of evidence 
on their fide) to thofe of the uterus : for with 
regard to thofe examples commonly adduced in 
fupport of the former opinion, where women, 
although pregnant, poffeiBng an imperforated 
uterus, or diftrefTed by a prohpfus of that organ 
in an inverted ftate, have notwithstanding men- 
ftruated with uniform regularity, they tend to 
prove nothing elfe than the powerful efforts of 
the vis medicatrix natura, which in cafes where 
the main flreet is obftru&ed, is (to adopt a vulgar 
nrnde of expreffton) fortunately acquainted with 
the routes through lanes and alleys. There are 
on record, on the other hand, numerous dijftflions 
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of females who died during the term of a&ual 
menftruation, from which it was unequivocally 
afcertained, that the catamenial difcharge had 
been wept out of, or difcharged in a ftillicidious 
manner from, the uterine cavity of thefe fubje&s : 
not to mention the arguments drawn a priori (as 
metaphyficians exprefs themfelves), from which it 
appears highly probable, that the end and defti- 
nation of the menfes are, to prepare the uterus 
for a ftate of future pregnancy, and render it more 
fit for the regular nutrition of the fcetus. For 
the very fame reafons alfo this hemorrhagy ap- 
pears to be attributed, with more propriety, to 
the arterial than to the venous vefTels of the 
uterus. 

§ 549- 
With regard to the caufes of this periodical and 
perennial hemorrhagy, they are fhrouded by fo 
thick a curtain of obfeurity, and their investigation 
is attended with fuch momentous difficulties, that 
in the profecution of this fubjedr, we have not a 
fufficient power of evidence to conduct us over 
the arduous mound which divides the twilight- 
region of probability from the more luminous realm 
of demonjiration, and certainty. 

The proximate caufe phyfiologifts fuppofe to be 
a certain topical congeftion or plethora, to which 

2 opinion. 
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opinion, indeed, the fymptoms of the impending 
catamenia, together with the profufion and nature 
of the uterine blood-veftels fitly enough correfpond, 
and in favour of the truth of which they exhibit 
a degree of teftimony fufKciently refpe&able. 

Among its remote caufes it will be proper to 
enumerate, the erett petition of the body (a por- 
tion that ferves as a chara&eriftic diftinction be- 
tween the human fpecies and mod other defcrip- 
tions of animals) ; to which we mufl add, the 
fingular parenchyma of the uterus itfelf, and, 
finally, the vita propria or fpecific life of that 
important organ. . - 

With regard to the caufe of the periodical re- 
currence of the catamenia, it will here be better^ 
much better to acknowledge our ignorance, than- 
to indulge ourfelves in vague and vifionary con- 
jectures, and fportively range through the fair but 
fallacious fields of mere fpeculative hypothefis. 
For I am, indeed, perfuaded, that all thofe peri- 
odical phenomena which occur in the animal body, 
whether in health or difeafe, ( provided their in- 
terval extend beyond the term of 24 hours) mud 
be ranked with thofe latent myjieries of animal 
nature, which nothing but time, talents, and in- 
duftry, will be ever able to develope. 



vol. n. 
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eft ttf£ MiLt. 

§ 55°- 

IjETWEEN the female Diamma aad 
ttertrs (the former of which were, by the fihilo* 
fopher Favorinus hi his communications to Gellius* 
eldgantly and emphatically denominated, the fa* 
ered fountains that nmrijh the burkan race, there 
exifts fuch an extremely potent fyrtipathetic con- 
nection, that thefe two organs may be faM to be 
indiffolubly ailociated, or to accompany each other 
hand in hand, in their phenomena and fun&ions. 
Tims, during the tender period trf infancy, fo 
great is their imbecility and want of a&ion, that 
t-hey are capable of performing foarcely any Func- 
tion at all : as the years of puberty advance, 
they begin, at the fame time, to acquire vigour 
arid a&ivity, fo that on the firft eruption of the 
cataoneiiia, a fwelHng of the mammas or breafls 
becomes alfo evident to the fenfes. Throughout 
tiie fnbfcquent periods of life thofe two organs 
are cither fubjecled to fimultaneous and fimilar 
changes, as when the breafts become turgid and 
difcharge milk during the progreft of pregnancy ; 
or experience alternate and oppofite affections, 

inftances 
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instances of which we have in the fufpenfion of 
the catamenia during the term of lactation, a more 
copious effufion of *he hckia, when the fecretion 
of milk does not commence at the ufual period, 
&c. And, laftly, on the unwelcome acceffion of 
old age, both the preceding functions fail at the 
fame time, fo that when the catamenia finally 
retreat, never again to return, the uterus and 
mammae become equally flaccid, inert and wholly 
incapable of their former action. A great variety 
of pathological phenomena, eafily obfervable in 
cafes of irregular menflruation, in fiuor a/bus, and 
other fimilar affections, (hall be in filence preter- 
mitted, although they furniih the mod potent and 
unequivocal 'teflimony in confirmation of the 
fympathy now under confideration, namely, that 
which exifts between the uterus and mammse. 

Nor will this intimate fympathetic connection^ 
which fubfifts between the uterus and mammae, 
appear in any meafure extraordinary or furprifmg, 
when we confider, that all thofe diverfified fcurces 
of phyfiological ccnfent, particularly enumerated 
on a former occafion (§ 54), jointly co-operate in 
the eflabliftiment of fuch connection between thefe 
organs of the female thorax aid abdomen. 

K 2 § 55a* 
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The anaftomofis obfervable between the internal 
mammary and epigaftric arteries, was. formerly 
efteemed a circumftance of the higheft importance 
in the explication of the foregoing confent. Al- 
though phyfiologifts have hitherto attributed by 
far too much to this remarkable anaftomofis, yet 
that it ought not to be entirely excepted from the 
number of co-operating caufes will appear ex- 
tremely probable to any one who confiders the 
obvious and wide difference which, exifts between 
the diameter of the epigaftric artery in a ftate of 
pregnancy, and that of the fame veffel during the 
period of lactation. 

.§ 553-. . 
The two preceding organs, namely, the uterus 
and mammae, pofTefs alfo, in common with each 
ether, this further property,, that they both retain 
and exhibit a friendly affinity or attraction for the 
chyle, by which means they folicit that fluid to 
themfelves, efpccialiy during the term oi' preg- 
nancy, and thus convert it to peculiar ufes. 

§ 554- 
rnale manamce confifts of a placentoid con- 
geries of fmall conglomerate glands, diftinguifhed 
by numerousy^/fi into lobes of confiderable mag- 
completely embedded in a mafs of 

adipofe 
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adipofe fubftance. On the anterior part, in particu- 
lar, a protuberance is formed by a more firm fcba- 
cious cufhion, which is covered and protected by 
a cutis of a very tender and delicate texture. 

• § 555- 
Each one of thefe lobes is compofed of a num- 
ber of inferior lobuli, and thefe again of what are 
denominated acini or kernels, in which the incipi- 
ent radicles of the lactiferous duels originate, and 
from the extreme ramuli or branches of the in- 
ternal mammary artery extract a chyliform fluid, 
which they are particularly deflined to convey. 

§ 556. 
Th~ fine filiform radicles uniting fucceffively 
in their onward paflage, terminate finally in lead- 
ing trunks, correfponding in number to the prin- 
cipal lobes ; fo that they generally amount, in 
each mamma, to about fifteen or perhaps a few 
more. Thefe trunks are frequently dilated into 
more fpacious finufes, but never appear to be con- 
nected by genuine anaftomofes. 

§ 557- 
Thefe trunks terminate in excretory canals of 
exquifite delicacy and tendernefs, which, bein " 
collected and clofely approximated towards J[v& 
centre of the mamma, form, by the co-opera 
K 3 
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of cellular membrane, the papilla or nipple. This 
projecting papilla being interfperfed and minutely- 
pervaded by -an infinitude of blood-veffels and 
nerves of extreme finenefs and fubtlety, is fubject 
to a very fin ular fpecies of erection on the accef- 
fion of certain external ftimuli. 

§ 558. 

The nipple is furroimded by an areola or fmall 
circle, which is confpicnous, as well as the pa- 
pilla irferf, on account of the lingular colour of 
the reticulum mucofum expanded immediately be- 
neath the epidermb or cuticle. This areola is 
further diftinguifhed by fmall febaceous follicles, 
and likewife by a few minute lactiferous duels with 
Which it is in fome inftanees pervaded. 

\ 559- 
The human "milk which is fecreted in the glan- 
dular organs hitherto defcribed, is a fluid of a 
well known colour, fomewhat watery, -and con- 
taining alfo a fmall portion of oil : this liquid is 
fweetiih ro the tafte, extremely mild, and refem- 
bles, in its general properties, the milk of do- 
meftic animals belonging to the clafs mammalia, 
except that it is not, like the latter, fuhj<_ ft to 'co- 
agulation from the -action of acids, nor does it ex- 
hibit, to the mofl attentive obfervation, the flight- 
ed veftige of volatile alkali. 

% 5 6 °- 



§ 560. 

When coagulated, howeyer, by the influspee 
©f fpirits of wine, it exhibits the fee gompenen; 
elements of which the milk of thofe other animals 
already mentioned is known to eonj$. For be- 
fides the watery halitus which hu>nan milk emits 
when recently drawn, and yet in a tepid (tate, it* 
ferum, feparating from the c#feQm Q? cheezy por- 
tion, contains alfo the fugar of milk, which is 
compofed of the faccharine acid united to a calca- 
reous earth, together with certain additional pans 
oily and mucaginous in their natures. Laflly, k 
contains alfo a cream or butter-like portion, the 
globules of which are extremely various and 
changeable in their magnitudes, thus vibrating in 
t&eir diameters from the ,l»t\\ to the tU\\\ par; 
of a iine. 

The analogy which is ob&rved to exi|i between 
chyle and blood, and between each of thefg 
liquids and milk itfelf, renders it fofikienily pro- 
bable, that this laft humour, (which conftitutes 
at prefent the more immediate object of our con- 
fideration), is 2 fpecies of chyle renovated from 
the volBfl*e of bloed, or rather fcparated from this 
crimfon fluid (with which it had jufl formed a 
jun&ion) .previously to iis iinal and complete afli- 
puladon. This opinion, befidcs other arguments 
K 4 whick 
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which mi^ht be advanced in its favour, derives 
powerful teftimony from the fpecific taftes of feve- 
ral kinds of alinrnt being not unfrequently per- 
cer tible in the milk of nurfes ; and alfo from the 
chyle-like habit and constitution of that watery 
milk, which not unfrequently exudes from the 
breads of females during the term of pregnancy, 
and for a fhort time after the period of parturition. 

§ 562. 
The reafon why, during the progreflive con- 
tinuance of lactation, this bland food of the 
foetus becomes gradually more and more infpif- 
fated, rich and oily, mufl be referred chiefly to 
the lymphatic veins, with which the mamma? 
plentifully abound : Thus the more profufe the 
afflux of milk, and the greater length of time this 
afflux has continued, with the more power and 
uniformity do thtfe lymphatics abforb its ferous 
parts, and convey them back to the mafs of cir- 
culating blood, by which means they furnifli the 
mod effective aid to the whole procefs of this fe- 
cretion (§ 476). 

S 5 6 3- 
During the firft days after parturition, a very 
profufe fecretion of milk occurs, and (provided 
the mother iattates, i. e. fuckles her child) is pro- 
moted and kept up by the fuction of the infant 

itfelf, 
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itfelf, until the catamenia return, which had for 
a long time ceafed to flow (^ 547). The exift- 
ence of milk in the breads of virgins truly invio- 
late, in the breads of new-born infants of ;:h 
fex, and even in the breads of men themfelves, 
as well as in thofe of other male animals belong- 
ing to the clafs mammalia, is a phenomenon which 
not unfrequently prefents itfelf to our obfervation. 

§ 564- 
A profufe quantity or accumulation of milk in 

the breads effe&ually folicits its own final excre- 
tion, whence a front^neous ( di.fcharge of that fluid 
is obferved frequently to occur ; this difcharge 
is further promoted by the external preflure of 
the mammas,, as well as by the fuftion of the 
tender infant. 
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SECT. -XL1V. 

OF CONCEPTION AND PREGNANCY. 

JTIAVLNG hitherto coniidered the 
ftructure of the genital organs peculiarly belong- 
ing to each fex, we come now to treat of thofe 
fanflions or prQcefies which conftitute the imme- 
diate end and deftination of thefe organs, namely, 
conception and -the propagation of the human race. 
Ib the order and progrefs of our enquiries into 
thefe a'bftr-ufe and interefting fubje&s, we will firft 
give a plain and fimple narrative of the feveral 
phenomena obfervable in this admirable and truly 
divine procefs ; and then attempt an investigation 
of the energies from which thefe phenomena 
appear to originate. 

§ 566- 

It is, in the firft place, neceffary to obferve, 
that the fubje&s of the human race have not, like 
mod other animals (all thofe, if I be not deceived, 
belonging to the chifs mammalia, man alone ex- 
cepted), any peculiar feafon of the year in which 
they are unufually prone to venereal enjoyments, 

but 
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but are equally liable to experience, at every pe- 
riod and under every varying temperature, the 
gentle glow ©f Jove's diiTufive iires. 

When therefore, the female of the human fpe- 
cies admits the embraces of the male, and while 
they are thus mutually enwrapx in the ardour of 
that animal inftincr, which far furpafies every other 
both in the umverfality and the .potency of its fway, 
the uterus (if we be not greatly deceived) being 
rendered turgid by a fpecies of inflammatory or- 
gafm, and animated at the fame time by its owtl 
fpecific life, (§ 538.) drinks in, as it were, the 
feminal fluid emitted by the male, and effects a 
fynchronous difcharge o-f thai which is proper to 
itfelf .(§ 543) ; the fallopian tubes become at the 
iame time rigid, and with their fimbr.icated extre- 
mities embrace the adjacent ovaria : in one or the 
other of thefe ovaria one of the v-efic-ulse GraafRanas 
is lacerated or burft, fomewhat after the manner 
of an abfeefs advanced to a ftate of complete ma- 
turity, and the albuminoid liquid which this rup- 
tured veficula -contained, being abforbed by the 
orifice of the embracing .tube, is thus ^conveyed 
onward into .the .cavity of . the uterus. 

§ 568. 
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. § 56S. 

This liquid being difcharged from the ovary, 
the external lips of the fmall and recent -wound* 
through which it was emitted, are again united 
by a fine cicatrix, while the remaining delicate 
vafcular membrane in which the liquid had been 
enclofed, constitutes what is called corpus luteum. 
This body appears to be at firrt hollow and filled 
with a quantity of plaflic lymph, that in procefs 
of time is converted into a flcfhy nucleus, inverted 
by a* firm cortex or membrane, which is inter- 
fperfed by a variety of minute, yet remarkable 
blood-veflels. 

§ 569- ' 
The uterus being thus impregnated, the canal 
leading through the cervex or neck of that organ, 
efpecially towards its fuperior or internal orifice, 
(§ 535-) ls completely obftrucled, in fuch a man- 
ner, that according to the common courfe of 
nature there is no room left for fuperfcetation. 

§ 57°' 
The internal fuperfices of the uterus appears to 

be inverted with a flight inflammatory crufl of 

plaftic or coagulable lymph, (§ 19.) which forms 

the membrana caduca, (called alfo memhrana de-- 

cidua), of Hunter. 

This 
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This membrane-like cruft phyfiologifts diftin- 
guifh into two larainse or layers; one of which, 
denominated lamina crajfa, inverts the whole 
internal cavity of the uterus, except the imme- 
diate openings into the fallopian tubes, and the 
internal orifice of the cervical canal; while the 
other is the growth of a later period, and appears 
to be generated in the following manner, viz. 
after the formation of the ovulum is fairly com- 
menced, and this minute body begins to (trike its 
roots into the decidua, already mentioned, this 
fecond lamina begins gradually to expand, and is 
thus continued from the place where thofe minute 
roots begin to pullulate, over the remaining 
fuperficies of the ovum, whence it has been 
diftinguifhed by the name of caduca reflsxa. 

§ 57 1 - 

Although the ovulum be formed itfelf at an 
earlier period than the embryo which it is deftined 
to contain, yet the real organization of the former 
feldom commences earlier than the termination of 
the firft week after conception. For I very much 
doubt, whether or not, at an earlier period than 
this, any unequivocal veflige of an organifed body 
has been ever obfervcd in the impregnated uterus 
of the human fubjecl. 

§ 57 2 - 
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§ 57 2 - 
This evuhim, er little egg, is compofed of tw« 
proper membranes, befides that external adven- 
titious covering, whieh it derives from the caduea 
of Hunter. 

The proper membranes are, flrjl, an external 
one, apparently deftitute of blood vcfTt Is, which 
forms the chorion of modern writers. From the 
earliefr. origin of this membrane a great part of its 
external fuperfkie6 is beaurifully ft with kn't-like 
flocculi or minute piles of inconceivable elegance, 
from whence it has been called, chorion mufco/um 
feu frondofum, i. e. the mofs-Uke^ or leaf- like, 
chorion. By means of thofe delicate piles, uhiih 
conftitute the rudiments of the feet 1 part of the 
future placenta, the ovulum is inferf-d (as if by 
roots) into the decidua uterina. (§ 569.) 

The other membrane, lying interiorly, is deno* 
minated the amnion, which is alfo deftitute of 
blood-veffels, (§ 5.) it is indeed delicate and ten- 
der, but yet of remarkable tenacity and flrength. 

$ S73- 

For a few weeks after the firft formation of rhc^ 
ovulum, its two proper membranes differ very 
widely from each other in point of fizc, the 
chorion exhibiting the appearance of a larger 

bladder, 
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bladder, to the infide of which the amnion 
adheres under the form of a /mailer one, and is 
attached in particular to that part which is 
oppofite to the centre of the external fioccofe 
fuperficies of the chorion. 

The interftice which then exifts between the 
chorion and amnion is filled with a very fubtlc 
chryftaline water, of doubtful origin, and tranfient 
continuance. 

For when the amnion begins, during the firft 
months after conception, to increafe with greater 
rapidity than the chorion, and to gain on the 
latter membrane in point of magnitude, this chryf- 
taline liquor muft neceflarily undergo a fynchro- 
nous, and perfectly correfpondent, diminution. 

§ 574- 
The internal membrane of the ovum, from the 
earlieft period of its formation (§ 570), till the 
final clofe of parturition itfelf, is conftantly filled 
with a fluid, denominated by phyfiologifts, liquor 
tmnii. This liquid is aqueous, and of a pale 
yellowifh colour; it emits fcarcely any odour, and 
is to the tafte bland, with a flight faline impreg- 
nation hardly perceptible ; phyfiologifts generally 
fuppofe it to be a fource of nourifhment, and 
compare it to the white of au egg, from which it 

norwithilanding, 
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notwithstanding, differs in a very obvious and 
eflential manner, as may be eafily demonftratedby 
an attentive experimental inveftigation. 

The fources of this fluid are as yet doubtful: It 
is certainly, however, neither derived from the 
foetus nor the umbilical cord, as it is not unfre- 
quemly found in abortive ovula, which contain 
neither of thefe bodies. 

The quantity of this fluid is in an inverfe pro- 
portion to the bulk of the foetus. Thus the 
fmaller and more tender the embryo, the more 
profufe is the volume of liquor amnii, and vice 
verfa. 

Hence we are at liberty to hazard a conjecture 
refpe<fticg the primary ufe of this liquor, which 
appears to be fubfervient, not fo much to the 
nutrition, as to the protection and .kfence of the 
minute body of the tender embryo, as yet in a 
gelatinous ftate, and, therefore, wholly unable to 
bear the violence of external injuries. With 
□ that fmall portion of the liquor amnii, 
which has been fometimes (though fo rarely as to 
deferve to be efteemed a preternatural occurrence) 
found in the ftomach of the foetus, it cannot 
poffibly be deflined for the purpofe of its nutrition, 
as will be obvious to any one who confiders how 
a extreme! v 
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extremely inert and empty the chyliferous fyftem 
of even a more mature fetus appears, how unfit 
for, and even how averfe from, the arduous and 
important procefs of chylification. To the forego- 
ing circumftances we might (if neceffary) fubjoin 
various examples or foetufes deftitute of heads, 
with diverfe other arguments of a fimilar nature, 
and tending to the eftablifhment of a fimilar refult. 

§ 575- 
The embryo itfelf, which (fufpended by the 
umbilical cord, as fruit appended to its foot-ftalk), 
floats in this liquor, begins to be formed about 
the third week after conception : it appears firfl 
under the very fimple globe-like figure of a fmall 
bean or kidney, to which the rudiments of the 
extremities are gradually fubjoined, the fymmetry 
and fpecific form farther completed, &c. 

§ 57 6 - 
According to the ufual courfe of nature, the 
female of the human fpecies is uniparous, and con- 
ceives only one fcetus at a time. She not unfre- 
quently, however, bears twins, the proportion of 
which to folitary births is, according to the calcu- 
lations of Suffmiich, as one to feven. In a cafe 
of twins each fcetus has its own amnion, but they 
are both enveloped in a common chorion. 

vol. xx. I- ^ a£ 
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§ 577- 
That medium, by the aid of which a recipro- 
cal intercourfe is preferred between the embryo 
and mother, are the umbilical cord, and the pla- 
centa through which this cord is minutely dis- 
tributed. 

§ 57«- 
The umbilical cord, which appears to be co- 
eval with the embryo itfelf, is indeed very ftrik- 
ingly diverfified, not only in point of length and 
thicknefs, but alfo with refpect to the place of 
its infertion into the placenta, its variccfe protu- 
berances, &c. In general, however, in is formed 
of the fpiral contortions of three blood-veffels, 
namely, a vein running to the liver of the foetus, 
and two arteries which originate from the inter- 
nal iliac s or hypegaftrics. Thefe vefTels are fe- 
parated and diftinguiflied from each other by cel- 
lular partitions, running in various directions, and 
have their lights or diameters frequently flraitened 
by the fmall nodes or valve-like bodies of Ho- 
boken. 

Thefe vefTels are collected and compacted to- 
gether into a cord by means of cellular membrane, 
which being filled with a lingular and very limpid 
humour, exhibits the appearance of jelly, but is in- 
ed externally by a continuation of the amnion. 

§ 579» 
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§ 579- 
At the place where the fains is attached to 
this cord, the latter is joined by a peculiar body, 
which originates from the bottom of the vefica 
urinaria (§ 486.), and purfues a middle courfe 
between the two umbilical arteries, namely, the 
urachus. This body is, in the human fpecies, 
pervious, for at leaf!: a ihort fpace, and afterwards 
totally difappears ; but in other animals belong- 
ing to the clafs mammalia, leads onward to what 
is called the allantois. Of this allantois the human 
fcetus appears to be entirely deftitute, unlefs we 
be inclined to defignate by this name that myfle- 
rious and tranfient veficvAa umbilicalis, uniformly, 
obfervable in the human ovula, between the cho- 
rion and amnion, which (if I be not greatly de- 
ceived) Ifbr. de Diemerbroek firiT: discovered long 
before it was feen by Albinus or Zinn. But in 
more modern times it is difcovered too frequently, 
and with too uniform an afpedl in unvitiated and 
fruitful human ovula, (even to fo late a period as 
the third month after conception), to be any 
longer confidered as an accidental, a morbid, or 
amonftrous conformation of the part. 

§ 5§°- 

The blood-velTels of the cord, of which we 

have already fpoken, pafs into the placenta, which 

was formerly faid to originate from the leaf-like 

L 2 fuperfkies 
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fuperfkies of the chorion, a membrane attached 
to, and even inferted in, the decidua crajfa : 
Hence we perceive that the placenta is a body 
compofed of two different kinds of fubftance, re- 
ceived from an equal number of fources. Thus, 
for example, one kind called the uterine, from its 
immediate appofnion to that organ, is derived 
from the decidua, and conftitutes the fpongy pa- 
renchymatous portion of the placenta ; while the 
other b-ionging to the fcetus, and therefore call- 
ed the fatal part, is derived from the umbilical 
veffels diftributed throughout the chorion. 

At this time the increafe of the tender ovum 
is unequal, fo that the growth of the fmooth por- 
tion of the chorion is greater and more rapid 
than that of the mufcofum or mofs-like ; hence 
\i is evident, that the relative magnitude of the 
placenta to that of the whole volume of the egg, 
is greater in proportion as the conception is more 
recent, and lefs, on the other hand, accordingly 
as the period of parturition is nearer. 



As pregnancy gradually advances, the placenta 
becomes more and more clofe and compact in its 
texture ; it is impreffed with grooves, and diftin- 
guifhed into lobes on its external furface which 
refpe&s the uterus, but is fmooth and highly po- 
liihed on its internal, which, looking towards the 

fcetus, 
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foetus, is inveiied or lined by the amnios. With 
regard to magnitude, thicknefs, figure, and fitua- 
tion or point of cohefion to the uterus, it is fub- 
je£t to a multitude of diverfities ; it is attached, 
however, for the moft part, to the fundus or bot- 
tom of that organ ; and is, upon the whole, 
equally deftitute of both fenfibility (§ 205.) and 
genuine irritability (§ 307). 

§ 581. 

Although all phyfiologifts uniformly concur in 
this, that the placenta is the principal organ 
through the medium of which the tender foetus 
is fupplied with nutriment, yet various contro- 
verfies have latterly exifted among them refpecl- 
ing the genuine mode of its official a&ion, and its 
reciprocal relation, as well to the uterus as to the 
foetus. From an attentive and impartial confide- 
ration of all the teitimony that can be colle&ed 
on this fubjeft, the refult appears to be, that there 
exifts no direct anaftomofis between the blood- 
veffels of the maternal uterus and thofe of the 
umbilical cord ; but the arterial blood which paries 
by a continuous route from the uterus of the 
mother to that portion of the placenta that owes 
its origin to the decidua craiTa, is there abforbed 
by the incipient radicles of the umbilical veins, 
that are diftribiited throughout the mofs-like por- 
tion of the chorion, and thus conducted into the 
L 3 venous 
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venous trunk of the funis umbilicalis : while, on 
the other hand, the blood which is conveyed 
back from the foetus by the umbilical arteries, 
being in like manner effufed into the parenchyma 
of the placenta, is taken up by the venous radi- 
cles of its uterine portion, and thus finally re-ccn- 
veyed into the fubftance of the uterus itfelf. 

The fore£oinG[ opinions receive additional con- 
firmation from the many well guarded but fruit- 
lefs attempts that have been made by different 
phyfiologifls to inject the veffels of the umbilical 
cord through thofe of the uterus, or, on the other 
hand, to fill the veffels of the latter organ by in- 
jections forced through thofe of the former. As 
a further evidence in fupport of the fame prin- 
ciples, we may mention the difference which is 
obferved to exifc between the pulfe of the mother 
and that of the foetus before their final difen- 
gagement from each other ; and laftly, it may 
not be improper to add, as a circumdance tend- 
ing to the eftablifhment of the fame refulr, the 
obfervations which we formerly delivered rcfpe£l- 
ing the difference between the nature of the 
fecial and that of the maternal blood (§ 147). 

But further, it appears probable that a portion 
of chyle is alfo conveyed to the foetus along with 
the blood of the mother. For befides the confide- 

ration, 
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ration, that the blood of the mother is not at all 
times equally pure and unmixed, bur, for fome 
hours after every meal, carries along with it, in 
an unaffimilated flate, that portion of chyle re- 
cently received from the thoracic duel, it has 
been demonflrated, on a former occafion, that the 
uterus itfelf poffeffes a lingular and flrong affinity 
to the chyle and milk (§ 550. 5$2>-)', and there 
are alfo on record a great variety of obfervations, 
from which it appears, that a milky juice has been 
actually difcovered in the uterine portion of the 
placenta. 

§ 582. 

During the progreflive advancement of preg- 
nancy, while the foetus and fecundines increafe fa 
very remarkably in magnitude, it is obvious that 
the uterus mud be alfo fubjec"ted to flriking and 
remarkable changes. Befides the augmentation 
of its bulk, fo extremely evident at firfl view, 
thofe changes refpect alfo its fituation and figure, 
but affect more efpecially the texture of this An- 
gular and important vifcus. Thus, in confequence 
of the uniform and weighty congeflion of humours 
which the gravid uterus is obliged to fuflain, it 
is likewife fubjected to extreme alteration, both 
with regard to the flate of its blood-veffels, and 
L 4 alfo 
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alfo with refpect to that of its parenchymatous 
por ion, throughout which thofe veffels are inter- 
woven. 

On the prefent occafion it may not be impro- 
per to obferve, that in proportion as the impreg- 
nated uterus advances in magnitude, its blood- 
veffels lofe that mazy and convoluted appearance, 
for which they are at other times fo very remark- 
able, and aflume courfes much more rectilineal or 
direct ; while at the fame time they are fubjecled 
to a confiderable extenfion of their diameters, and 
a confequent increafe of their real capacities. 
Thus, even the uterine veins have become fo ex- 
tremely capacious and prominent, as to have been 
miflaken by numerous anatomifts for true finufes. 

With regard to the parenchymatous portion of 
the impregnated uterus, it becomes gradually 
mor* and more lax and fpongy, efpecially where 
it is in contact with the ovum contained ; fo that 
towards its fundus or bottom it becomes confider- 
ably thick, and in a living and healthy female, is 
greatly diftended with b!;>od, and poffefles the 
powers of life in a very high degree. This or- 
gan is, notwithflandiiig, foft at the fame time, 
and very widely di erent in its general habit and 
appearance from the firm and compacl fiefn of the 

uterus 
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uterus in an unimpregnated flare : this difference 
is ftill more flriking if the fubjcft containing the 
gravid uterus be dead, in which cafe, provided 
pregnancy be confiderably advanced, this organ 
falfely affumes in its texture (as was formerly well 
obferved by Arantius), a lamellated appearance. 

It may not be amifs, on the prefent occafion, 
briefly to enumerate a few more of the mod 
important changes to which the gravid uterus is 
fubjected, together with the mod remarkable ones 
that occur in the ovum and foetus. Thefe changes 
we will confider in the fucceilive order in which 
they appear throughout the feries of ten lunar 
months, which period of time is now, with fuffi- 
cient propriety, fuppofed to conftitute the moll 
natural term of pregnancy. 

§ 583- 

As we uniformly obferve the uterus beginning 
to fwell fhortly after the time of impregnation, 
(§ 567-) fo being from that period increafed both 
in bulk and weight, it defcends a little deeper into 
the fuperior part of the vagina ; notwithstanding 
this dcfcent it ftill retains its former figure in all, 
except the following, refpe&s, viz. its fundus 
becomes a little more convex, its anterior paries 
or wall, recedes a little farther from the pq/lerior, 
and its cavity, which was before very narrow and 

almoii 
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almoft triangular, now accommodates itfelf to the 
globofe figure of the ovulum it enclofes. 

About the end of the firfl; month, the ovulum 
itfelf amounts to the fize of a pigeon's egg, and 
has the two decidual feparated from each other, 
and alfo the fmall amnion fituated at a diftance 
from the larger chorion: about the termination of 
the third month it attains the fize of a goofe's 
egg, the cadnca refiexa becomes approximated to 
the crafT.i, and the amnion approaches nearer to 
the chorion. The amnion abounds, at this time, 
with a profufe volume of fluid denominated liquor 
amnii. In this liquor the embryo, as yet very 
tender, and extremely fmall in proportion to the 
quantity of the furrounding fluid (being at this 
time fcarcely equal in magnitude to a fmall moufe) 
appears to fluctuate in a loofe and unfteady 
manner, and is even now in a precipitate pofition. 



, 584. 



§ 

About the fourth month after conception, the 
uterus begins to affume more of an oval or fome- 
what globe-i ike appearance; its neck being more 
and more foftened, gradually fhortened, and as it 
were, deftroyed, or rather latterly diflended, it 
again protrudes upwards, and begins to afcend 
from the fmaller into the larger pelvis. At the 
fame time the fallopian tubes themfelves, with the 

convex 
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Convex bottom of the uterus being elevated or 
borne upwards, are thus extended and elongated; 
thefe tubes are, however, attached and connected 
fo clofely to the fides of the uterus, that they 
cannot recede from them, more than one half of 
their own length; hence, when only viewed 
fuperficially, they appear to originate and proceed 
from the middle of the uterus, which has given 
birth to a very erroneous opinion refpe&ing the 
aftonifhing increafe of the fundus uteri. 

From this time alfo the foetus acquires by 
degrees faeh an increafed magnitude, as renders 
it more proportionate to the capacity of the ovum, 
and begins about the fame period to fix itfelf in a 
more fteady and firm poficion, which it preferves 
til! the very clofe of parturition : in this pofition 
its head is placed in a downward direction, and 
and its face turned towards the lumbar region of 
the mother, inclining, for the mod part, fomewhat 
obliquely towards the left fide. 

§ 5 S 5- 
In the middle ft age of pregnancy, which occurs 

about the end of the fifth month, the uterus has 

attained fuch a magnitude, that its fundus is 

elevated to a point half-way between the pubes 

and umbilicus, and the pregnant ftate becomes now 

obfervablc 



1 72 OF CONCEPTION 

obfervable from the external appearance of the 
abdomen. 



About ihe fame time, the foetus becomes more 
perceptible to the mother from the agitative mo- 
tion of its body, though we are not able to deter- 
mine, with accuracy and definitude the precife 
period of time at which this motion takes place. 
It appears now, however, to be more vigorous 
and active, fo that, according to the common ufe 
and acceptation of fpeech, it may be faid to be 
the unequivocal action of life. 

§ 586. 

Throughout the five remaining lunar months 
the uterus, with the foetus which it contains, make 
gradually (till farther advancements in point of 
magnitude. Thus, at the end of the fixth month 
they reach nearly to the umbilicus or navel ; and 
about the termination of the eighth approach 
even the fcrobiculus cordis, in confequence of 
farther protrufion upwards. The cervix uteri is 
in the mean time more and more obliterated, re- 
duced nearer to a level with the adjacent parts of 
that organ, and its parietes or walls confiderably 
diminish in thicknefs. 

§587- 
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§ 587- 

Finally, about the end of the tenth month after 
conception, the uterus being oppreffed and over- 
powered as it were, by its own bulk and weight, 
(its longitudinal axis, amounting in general to n, 
and its tranfverfe to 9 inches in length) begins 
again to fubfide, and as the period of parturition 
approaches, its ofcium or mouth is gradually ex- 
panded, and thus exhibits an orbicular or ring-like 
opening. 

Each membrana caduca, more efpecially the 
reflected one, which adheres to the chorion, 
having been gradually attenuated for feveral 
months immediately preceding, exhibits now a 
kind of net-like appearance diftinclly marked by 
fhort fibres of a whitifh colour. 

Such is the fize of the placenta at this advanced 
period, that its greated diameter or breadth 
amounts to about 9 inches, its lead diameter or 
thicknefs to about one inch ; and its weight to 
about one pound, and fometimes more. 

The length of the umbilical cord for the mod 
part equals, and fometimes even exceeds, eighteen 
inches. 

The 
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The weight of a mature and well grown foetus 
is nearly feven pounds, its length about twenty- 
inches. 

The quantity of the liquor amnii is fo extremely 
variable, that it cannot poffibly be afcertained 
with any degree of definitude ; in general, how- 
ever, it fcarcely amounts to a pound, provided the 
foetus be healthy and robuft. 



SECT. XLV. 

OF THE NISUS FORMATIVUS. 

§ 588. 

-TiAVING thus enumerated and de- 
fcribed, in a plain and fnnple manner, the molt 
obvious and unequivocal phenomena of concep- 
tions, together with fuch changes as are difcovered 
by attentive obfervation to fucceed each other, 
during the progreffive courfe of pregnancy, not 
only in the human ovum itfelf, but alfo in the 
foetus which it embraces, and contains, we now 
proceed to an investigation of thofe phyfical pow- 
ers, by the influence and efficacy of which the 

fublime 



OF THE NISUS FORMATIVUS. 175 

fublime and truly aftontfhing procefs of generation 
appears to be moft probably accomplished. 

§ 589- 

There are not wanting certain characters of 
high celebrity and diftin&ion who attempt, even 
in our own times, to explain the divine procefs, in 
the following brief and fummary manner; they 
contend that the genuine work of atlual generation 
has not, at the prcfent time, any real exifcence at 
all ; on the contrary, they allege, that the whole 
human race poffeffed, under the form of original 
germs, a joint pre-exftence in the genital fyftem of 
one or other of our flril parents, and that thefe 
germs have ever been, and are yet, iubje&ed to 
gradual evolutions, according as the progreflive 
lapfe of time, aided by the co-operation of fpecific 
caufes, has -contributed to awaken them to the 
enjoyment of open and a&ual life. 

Unfortunately, however, for the advocates of 
the foregoing hypothecs, an effential difference 
of opinion prevails among them on a point of 
confiderable magnitude and importance ; thus, 
while fome of them are anxioufly in quell of thofc 
original germs among the animalculae that people 
the femen of the male ; others are fearching for 
thofe microfcopic animals with no lefs induftry and 
zeal in the ovaria of the female. 

S 593- 
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§ 59°- 
To the latter of thefe feels in phyfiology, I mufl 
acknowledge that I myfelf was formerly an adhe- 
rent. 1 was lead to adopt the opinion of this 
learned body not only by the refpeftable autho- 
rity of its numerous advocates, but alfo by the 
want of another more rational and fatisfa&ory. 
At prefent, however, I am obliged to repudiate 
this doctrine entirely, to confefs my errrors, and 
endeavour if poffible to correct them ; having 
been fully convinced, from a more clofe and mi- 
nute attention to the phenomena of generation, 
that nature performs this procefs in a manner quite 
different from that contemplated and embraced in 
the theory now under confideraticn. 

§ 59 1 - 
For I am indeed daily more and more con- 
vinced, that all living organized bodies poffefs, 
from their earlieft effort at organization to the 
clofmg glafs of their exiftence, a peculiar power 
perpetually active, perpetually efficacious, the 
immediate deflination of which is, firft, to mould 
the bodies in which it refides into their native and 
fpecific forms by the myfterious procefs of gene- 
ration^ to preferve them afterwards from deftruc- 
tion by the ceafelefs function of nutrition, and, in 
cafe of accidental mutilation, to reflcre their parts 
again, as far as confident with the regular efla- 
2 blilhments 
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blifhrnents of nature, by the procefs of repro- 
duction. That this energy may not be confounded 
with the other kinds of vital energy, let it be 
diltinguifhed by the name of nifus formativus. 
By this name, however, we mean to defignate not 
fo much a caufe as a perpetual and uniform effect, 
the exiftence and reality of which are deduced 
from actual obfervations made on the conftant and 
univerfal occurrence of certain phyfical pheno- 
mena. It is thus, with views, and on principles 
entirely fimilar, that we make ufe of the terms 
attratlion and gravitation, to denote certain ener- 
gies or fources of action, the caufes of which 
are notwithstanding ftill involved in more than 
Cimmerian darknefs. 

§ 593. 

To me it appears, indeed, highly probable, that 
a ftated period of time is requifite for accompliih- 
ing the intimate mixture, the union and complete 
concoction or maturity of thofe various inquiline 
humours, belonging to each fex, (§ 518. 524. 
542. 543-) which are doubtlefs difcharged into 
the cavity of the uterus, during every act of fruitful 
coition. This term of preparation having at length 
elapfed, and the liquors being fully matured and 
brought into the moil; perfect ftate of union and 
reciprocal influence, the nifus formativus is forth- 
with excited into action, by means, of which the 

vol. n. M fpermatic 
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fpermatic mafs, hitherto formlefs and chaotic, is 
partly arranged and organized into the elegant 
and beautiful envelopes of the nafcent ovidwn, 
and partly moulded into the figure of the living 
embryo which this minute bodies enclofes. From 
this theory v. r e can afiign a fatisfaclory reafon, 
why the uterus, for the two firffc weeks after con- 
ception, appears to contain a mafs of crude and 
ihapelcfs humours alone, and does not exhibit, 
even to our beit glaiTes (now brought to very 
high perfection), the fmallefl veftige of an or- 
ganized embryo, which, notwithstanding burfts 
into view almoft inftantaneoufly about the end of 
the third week, and is, even on its firft appear- 
ance, of considerable magnitude. 

§ 593- 

Of the Jiifus formativus we are prefented with 
more remote veftiges throughout every department 
of natural bodies, not excluding even the mod 
fimple elements of matter, where original germs 
cannot poffibly be fuppofed to have the fhadow of 
an exigence. Thus, the clouds themfelves afluine 
their own determinate forms, and even the ft ream- 
ing torrents or veins of the electric fluid preferve 
Specific figures. There are, again, in the mineral 
kingdom, Specimens of metallic chryitalJization, 
which, if indeed the form alone be confidered, and 

the 
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the prerogative of life kept entirely out of view, 
bear the mod Unking refemblance to truly orga- 
nized bodies. 

In teftimony of the truth of this, we need only 
mention the curious hypniform cryftals into which 
refined or depurated copper {hoots when firfl 
reduced to a flate of fufion, or that exquifitely 
beautiful fpecimen of native peruvian filver which 
they call filicinum or fern-like ', from the refem- 
blance of its figure to that of the plant denomi- 
nated fern. 



§ 594- 

In like manner both the animal and vegetable 
kingdoms afford numerous examples of organized 
bodies, in which, from their magnitude being fuf- 
ficient to render them vifible, from their beautiful 
and unclouded tranfparency and from the extreme 
rapidity of their progreiTive growth, the whole 
procefs of generation is completely unmafked as it 
were, and may be fubje&ed to the examination of 
the naked eye. The refult of attentive and minute 
obfervations made on this procefs in fuch fubjefts 
as thefe, will be fnfficienr to evince, on the autho- 
rity of the mofl indubitable teftimony that, at lead" 
in thefe bodies, no germs pre-exift. In illuftration 
of the above pofnion it will be fufficient to mention 
M 2 from 
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from among tjie different individuals of the vege- 
table kingdom, the conferra fontinalis. And from 
thofe of the animal, the hydra viridis. 

§ 595- 
I fnould far exceed the limits prefcribed to theie 

inftitutions were I to attempt a minute and circum- 
ftantial detail of the various arguments which, in 
my view, nature herfelf furniflies to prove the 
potent influence of the nifus formativus in the 
procefs of generation. It may be proper, how- 
ever, briefly to (late a few of them, the force and 
efficacy of which will appear fufficiently evident 
on the flight eft examination. 

§ 59 6 - 
The firft argument I fhall further propofe on 
this fubje£t is taken from the hiftory of thofe 
curious and interefting fubjects of organized nature 
denominated hybrids. From a very beautiful and 
celebrated experiment it appears, that, if prolific 
female hybrids be fuccefiiveiy through fcveral 
generations impregnated by males of any given 
fpecies different from the fpecies of the females, 
the new offspring will gradually deviate fo widely 
from the original form of the mother, and make 
fuch evident and efFe&ual ftrides towards that of 
the father, as to lofe at length every veftige of 
fimilitude to the former, and become finally, (by a 

fpecies 
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fpecies of arbitrary metamorphofis) completely 
aftimiJated to the external figure and appearance 
of the latter. 



§ 597- 

xifta a phenomenon or fact relative to 
>ry and production of ntonfters, (the truth 
h is too well afc-rtained and eftabliihed 
idmit of a doubt), that merits our attention 
vhile on the confederation of the prefent intereft- 
ing and intricate fubject. It is a circumftance well 
vhowri to naturalifts, that thefe animal produc- 
tions denominated monjicrs (mod of which are 
fuppofed, by the advocates for the celebrated 
doctrine of evolution, to have pre-cxifted in a 
monitrous germiform ftafe from their original crea- 
tion) — it is, 1 fay, well known, that fuch preter- 
natural productions, though very frequent among 
certain fpecies of animals in a fubjugated or do- 
meflic ftate (more efpecially among fvvine), are 
notwithftanding very rarely found among the ori- 
ginal and free-born animals of the very fame fpe- 
cies, that have never been reduced to an humble 
ftate of domeftication, but flill range the com- 
mons and wilds of nature, wholly exempt from 
the tyrannic controul of man. 

M 3 § 598. 
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§ 598- 
It is neceflary further to obferve, that not only 

monftrofities co-eval with the birth of animals, 
but alfo fubfequent adventitious mutilations and 
other /pedes of deformity, whether produced on 
the animal fyuem by accident or defign, become 
now and then completely hereditary ; and thus, 
what was at firft the effe& of art alone, may be 
faid to become at length the aclual work of nature 
herfelf. 

§ 599- 
The phenomena of re-produclion in general are 
much more eafily and rationally accounted for, by 
confidering them as the refult of a nifus forma- 
tivus, than by referring them to the pre- existence 
of partial or local germs. This obfervation is 
more fully and clearly illuflrated, and its truth 
more forcibly exhibited by an application of it to 
fome particular inftances of re-produ£tion, as that 
of the nails, for example, which after the entire 
lofs of the Jir/I, are well known to be frequently 
regenerated on the fecond phalanx of the fingers. 

§ 600. 
Again, in certain parts of the body where no 
pre-exiflence of germs can poffibly be fufpecled, 
we not unfreqnently fee organic parts of a pre- 
ternatural 
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ternatural order produced by the vis medicatrix 
natures 1 when roufed into action in confequence 
of accidental difeafes : As an example, and in 
illuflration of this, we may mention thofe fmall 
offifications known by the name of q/Jicida }Vor- 
miana, which, in cafes of hydrocephalus internus, 
are formed by the provident powers of the ani- 
mal fyftcm, for the purpofe of arching over and 
thus completely clofing the enlarged fontanel* 

§ 601. 
finally, on comparing with candour, and weigh- 
ing with impartiality, the various arguments on 
each fide of the queftiou, it very evidently ap- 
pears, that befides a power of exciting to motion 
and action, which the advocates for the pre-ex- 
iftence of germs attribute to the male femen, in 
order to render their favourite theory more fpe- 
cious and plaufible, they mud alio bcitow on that 
fluid plaflic or formative powers of the utmefl 
extent and influence : Whence it is obvious, that 
the doctrine for which they fo zealoufly contend, 
is of itfelf wholly inadequate to the explanation 
of the numerous and intricate phenomena of ge- 
neration, unlefs it be aided by the powerful con- 
currence of a nifusformativus: Whereas, on the 
other hand, the fyftem which we havejaft pro- 
pofed on the fubject is, without the bold pre- 
emption of prc-cxijlent germs, fully fufiicicnt to 
explain all the multiplicity of phenomena aucnj!- 
M 4 W 
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ant on this divine procefs. Let us then on the 
prdent, as we fliould on every other point of con- 
troverfy, adhere to that doctrine which is meft 
fimple in its nature, and moftconclufive in its end, 
from a thorough conviction, that an unnecelTary 
multiplication of entities or caufes is no lefs repug- 
nant to real and practical utility, than to the tenor 
and fpirit of found philofophy. 



SECT. XLVI. 

OF PARTURITION, AND ITS CONSEQUENCES. 
§ 602» 

1 HE fcetus being regularly formed and 
fafhioned by the energies of which we have hi- 
therto treated, and advanced through the pro- 
greflive ftages of its fubfequent growth, till it be 
brought to a {late of fcetal perfection, muft, after 
arriving at this particular period oi maturity, be 
finally ufhered into the enjoyment of light and en- 
tire life, by the painful bufinefs of parturition. 

§ 603. 
This critical and important period arrives, agree- 
ably to the ufual order of fpontaneous nature, 
(which is the only object contemplated in phyfio- 
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logy), about the termination of the tenth lunar 
month, i. e. about the 39th or 40th week after 
conception. 

§ 604. 
When a pregnant female finally arrives at this 
eventful crifis, (he is forcibly impelled to the la- 
bour of parturition by an infuperable necejjity, 
already faid (§ 295.) to be lefs fubjecl to the con- 
troul of the will than that which urges to the per- 
formance of any other function belonging to the 
human body. 

§ 605. 

With refpeel: to the caufes of a revolution fo 
determinate and fudden, different and even oppo- 
fite opinions have been entertained by different 
phyfiologifts. When we view, and take into at- 
tentive confideration, all the attendant circum- 
ftances, it appears neceffary to refer the caufe, 
which immediately impels to parturition, to an 
eternal law of nature, which has hitherto received 
no better explanation than has been given to a 
great many other phyfical phenomena, which take 
place in like manner at regular and Jiated periods; 
fuch, for example, as the metamorphofis of infects, 
the progreffive ftages of eruptive fevers, their 
crifes, &c. &c .Without fubjecling themfelves to 
the jufl: charge of fancifully entering on an abfurd 

fpeculation, 
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fpeculation, certain phyfiologifts have compared a 
mature ovum, in the uterus of the human fubjec% 
to the healthy fruit of vegetables, which when 
completely ripened, fall fpontaneoufly from their 
parent plants, in confequence of a felf-conjlriclion 
of the veflels through which their nourifhment 
was conveyed. It has been in like manner ob- 
ferved, that as the period of parturition ap- 
proaches, the human placenta fuffers a flight de- 
gree of conftri&ion, and becomes thus prepared, 
as it were, for its impending feparation from the 
{unrounding uterus. 

With regard to the opinion entertained on this 
fubject, by phyfiologifts in general, namely, that 
the amazing expanfion to which the impregnated 
uterus is fubje&ed, with a multitude of other im- 
preilions or impulfive powers of a like nature, act 
as the genuine exciting caufes of parturition, it 
appears to be very clearly and effectually invali- 
dated by a great variety of arguments^ which may 
be fairly deduced from the unequivocal pheno- 
mena of the animal economy itfelf: of thefe argu- 
ments we think proper to mention the following, 
namely, in numberlefs genuine cafes of extra- 
uterine conception, where the foerufes have been 
contained, for example, in the Fallopian tubes, or 
in the ovaria, the uterus has notwithftanding been 
attacked by painful and convulfive throws, about 

the 
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the termination of the tenth lunar month after the 
occurrence of fuch preternatural conception. 

§ 606. 

Betides the exciting, it is evident that there 
mud be alfo the joint co-operation of very pow- 
erful efficient caufes, arifmg from the nature and 
properties of the uterus itfelf, and of the contents 
which it enclofes. 

The prsximate or immediate and primary caufe 
mud be doubtlefs referred folely to the vita pro- 
pria, or fpecific life of the uterus itfelf (§ 47.) 

Of the remote caufes the leading and mod con- 
fiderable appear to be, the powerful efforts which 
are made by the affiflance of the procefs of refpi- 
ration, and the extenfive confent or co-operation 
of the intercoftal nerve with the other portions 
of the nervous fyflem. 

§ 607. 
When finally the labour of genuine parturition 
is excited, its phenomena obferve a determinate 
and regular order with regard to their commence- 
ment and fubfequent progreilive courfe. In con- 
fequence of this, they have been divided by ac- 
coucheurs into different Jiages, of which four 
have been enumerated by the lateft writers on the 
obftetric art. 

§ 608. 
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§ 608. 

In the firfl ftagc, the parturient patient expe- 
riences a flight attack of thofe peculiar and well- 
known pains, called iri that Mate precurfors 01 
warnings, which (hoot in a direction from the 
loins to the lower parts of the uterus, and which 
are indeed felt at intervals, (though with dimi- 
niflied frequency and force), throughout the whole 
period of parturition : the orifice of the uterus 
begins, at the fame time, to be confider.\Hy di- 
lated, the abdominal tumor fubfides, an inc 
tion to pafs urine becomes urgent and trouble- 
fome, and a copious difcharge of mucus takes 
place from the genital organs, now in a flate of 
diflenfion and laxity. 

§ 609. 
In the fecond Mage, the pains increafe, and are 
now diflinguimed by the name of preparantes, or 
preparatory efforts : the inferior fegment of the 
coverings or membranes of the ovum are, at the 
fame time, protruded through the uterine orifice 
into the vagina. 

§ 610. 

In the third ftage the pains ftill continue greatly 
augmented in their violence, and are now denomi- 
nated dolores ad partum *. They a<fr. againft the 

* i. e. The genuine pains of parturition. 

uterus 
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uterus with a mere violent impetus, and thus 
potently protrude it downwards, while, ar the fame 
time the uterus prefies with fuch aftonifhing force 
on the encarcerated foetus, as to occafion a rup- 
ture in the membranes by which it is inclofed. 

§ 611. 

During the fourth and laft ftage of parturition, 
while the patient is agitated with convulfive throws, 
and tortured with the mod excruciating pain, {he 
makes, at length, a violent exertion, (not un- 
freauently accompanied with horripilation, grind- 
ing of the teeth, trembling of the knees, &o), by 
the impulfive force of which, the head of the 
emerging infant is urged forward, and finally pro- 
truded quite through the external orifice with its 
face foremoft : in this unlooked for pofition it is 
forced to advance, in confequence of the vertex 
or crown of the head becoming lodged againfl the 
arch of the pubes, while its other parts are urged 
onward, and obliged to revolve on the (tationary 
vertex, as on an axis, or centre of motion. Thus, 
amidil a profufe difcharge of blood, the infant is 
finally excluded from iu place of confinement, and 
introduced to the enjoyment of light and life. 

§ 612. 
The foetus being thus happily excluded, the 
birth of the fecundines fucceed?, after a fliort in- 
terval, 
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terval, accompanied, in like manner, with painful, 
though much lefs violent, throws : this latter birth 
is, as well as the former, followed by a difcharge 
of blood, from that part of the uterine cavity to 
which the placenta adheres by means of the 
crajfa or grofs membrana decidua. 

§ 613. 
The uterus, being thus, at once delivered of 
its two-fold birth, by which it had been encum- 
bered and opprefled, is now contracted by little 
and little, till it is finally reftored to its former 
figure, and reduced almoft to its former fize. 

§ 614. 

During the firft week after the birth of the 
child, there exifts, from the genital organs of the 
mother, an uninterrupted effufion of the lochia, 
a difcharge very much refembling the catamenia, 
except that it is more profufe in quantity, espe- 
cially when not in any meafurc checked or dimi- 
nished, by the commencement of laclation. The 
bloody or florid colour of the liquid difcharged by 
this evacuation is, notwithstanding, changed about 
the fourth day to a pale red, and from thence 
paffes on to affume a white appearance. 

As fooa as the uterus is thoroughly cleanfed 
of all remaining fragments of its deciduous mem- 
brane, 
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brane, and has thus finally completed the painful 
and tedious tafk of propagation^ it may again 
refume the natural procefs of ?nenjiruat'wn, or 
even return to the performance of frefh immola- 
tions on the altar of conception itfelf. 



SECT. XLVIII. 

OF THE DIFFERENCES BY WHICH THE HUMAN 
SUBJECT IS CHARACTERISED BEFORE AND AFTER 
BIRTH. 

§ 615. 

X 1 ROM what has been aires dy faid 
refpecting the mode of life enjoyed by the fcetus, 
while yet encarcerated within the parietes, and 
immerfed in the warm-bath of the maternal uterus, 
it is extremely obvious that an immenfe difference 
mud exift, between the functions of the animal 
economy in this (late, and that which fliortly fuc- 
ceeds, when the infant is finally introduced, by 
birth, into entire life, and is poffeffed of a power 
of fpontaneous motion. An enumeration and 
flatement of the leading points or circuir.ftances 
of this difference, conflitutes the defign of the 
prefent feftion. 

§616. 
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§ 616. 
To begin then with the circulation of the blood, 
it mud be obferved, that the route of this crimfon 
fluid is different in the fatal flate, from what it is 
in that which immediately fucceeds paturition or 
birth. During the continuance of the former 
flate, the fcetus is connefted, and preferves a cir- 
cular intercourfe with the uterine placenta, by 
means of the umbilical cord ; it has never, as yet, 
infpired air for the purpofe of fupplying the blood 
with that vital pabulum, a procefs which immedi- 
ately commences and is uniformly continued after 
birth, when this reciprocal connection between 
the mother and child, is finally deflroyed. 

§ 617. 
The umbilical vein originating from the placenta 
of the mother, and pafTing through what is called 
the umbilical ring of the fcetus, direcls its courfe 
towards the liver, where it difcharges its blood 
into the finus of the vena portarum ; from thence 
the blood is diftributed in part, by the ramifica- 
tions of this memorable vein, throughout the liver, 
and in part, conveyed by a direct route through 
the duclus vcnofus Araniii, to the inferior or 
afcending vena cava. 

The two foregoing canals, namely, both that 

portion of the umbilical cord which is contained 

1 in 
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in the abdomen of the foetus, and alfo the duclus 
venofus mentioned above, fuffer after birth an 
entire obliteration of their cavities, and afnime the 
nature and appearance of folid cords, infomuch 
that the former conftitutes what is denominated 
the round ligament of the liver. 

§ 618. 

When, in the foetus, the blood is conveyed 
from the inferior vena cava to the right fide of the 
heart, the greater part of it is denied a paffage 
from thence through the lungs, and is therefore 
directed towards the left or pofterior auricle of 
the heart, by the valve of Euftachius, and admit* 
ted into that cavity through the foramen ovale, 

§ 619. 

For over the mouth of the inferior vena cava, 
after its afcent from the cavity of the abdomen in 
the fcetal ftate,a valve of alunated figure is extended, 
which, in honour of its immortal difcoverer, has 
been called the valve of Euftachius. This luni- 
form body is, for the mod part, gradually oblite- 
rated as life advances, although in the foetal ftatc it 
appears to perform the important office of directing 
the blood, emerging from the abdominal cavity, 
towards an orifice to be fpoken of prefently, which 
penetrates the feptum fituated between the two 
auricles of the heart. 

vol. 11. N § 620, 
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§ 620. 
The orifice referred to in the preceding para- 
graph is called the foramen ovale, through which 
by far the greater part of the afcending column of 
blood, derived immediately from the inferior vena 
cava, is conducted into the left auris of the heart 
during each diaflole of the auricles : of this blood 
the regurgitation is effectually prevented, by the 
elegant falciform valve formerly mentioned, which 
is clofely fpread over the foramen, and appears to 
clofe that orifice completely, during each fyftolic 
motion of the auricles. During the firft years of 
infancy x\\z foramen ovale is in part clofed by means 
of this fmall valve, and partly obliterated by the 
gradual but flow adhefion of its fides : in cor- 
refpondence to fuch adhefion, the valve of Eufta- 
chius itfelf undergoes alfo a flow and gradual 
diminution in point of fize, till fcarcely a wreck of 
it is left behind. 

§ 621. 

Of that blood which, at the fame time, enters 
the right auricle of the heart from the fuperior 
vena cava, a very fmall portion only can be received 
by the lungs of the foetus, as yet in a weak and in- 
active condition : it is therefore taken up by the 
duclus arteriofust from the trunk of the pulmonary 
aitery (of which this duct is indeed the leading 
branch) and conveyed by a direct and fpeedy route 

to 
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to the arch of the aorta, without paffing; through 
the lungs at all. Within the courfe of a few weeks 
after the birth of the infant, the cavity of the 
ductus arteriofus is, for the mod part obliterated, 
and its parietes or walls converted into the nature 
and appearance of a denfe and firm ligament. 

§ 622. 
The blood being propelled through the trunk 
of the aorta, that portion of it, deflined to be 
re-conveyed to the fyitem of the mother, enters 
the umbilical arteries (§ 578.) which pafs through 
the annulus umbilicalis, on each fide of the urachus, 
and are, in like manner, after the birth of the 
infant, converted into folid imperforated cords. 

§ 623. 
As the lungs perform in the foetus fcarcely any 
function at all, their general habit and appearance 
differ very materially from thofe which they affume 
after the infant has commenced the procefs of 
refpiration. Thus, their bulk is proportionably 
much lefs, their colour more dark, their fubftance 
more compact, and hence their fpecific gravity fo 
much greater, that when immerfed, recent and 
free from putrefaction, into a veffel of water, they 
fink inftantly to the bottom ; whereas, on the 
other hand, if the infant has been born in a living 
ftate, and taken in air by infpiration, thefe vifcera, 
N 2 tl-c 
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for the moil part, float on the furface of water, or 
of any other fluid equally ponderous. The right 
lobe of the lungs appears to poffefs the peculiar 
prerogative of being dilated a little fooner than 
the, left by the incipient influx of air in the firft act 
of infpiratibn. With regard to the other pheno- 
mena of this new function of life, they were 
enumerated formerly, when we were treating 
particularly of the procefs of refpiration. 

§ 624. 

From the obfervations which were formerly 
propofed on the nutrition of the foetus (§ 574, 
581.)) it ma y be very eafily perceived that the 
Itate and condition of the alimentary tube and cby- 
lopoictic fyftem, are extremely different before, 
from what they are after, the birth of the infant, 
thdfe vifcera being in the firft cafe inert and 
wholly incapable of a&ion. Thus, for inftance, 
in the tender embryo of only a very few months 
exigence, the larger, are perfectly fimilar in habit 
and appearance to the /mailer, intejiines; but 
during the clofing months of pregnancy the former 
portion of the inteftinal canal (being considerably 
difiended with meconium} appears to merit unequi- 
vocally that name by which it is afterwards dif- 
tinguifhed from the latter. 

§ 625. 



BEFORE AND AFTER BIRTH. 197 

§ 625. 

The meconium is a peculiar fpecies of faburra, 
of a green colour, (haded with more or lefs of a 
brownifli cad. It is doubtlefs derived from the 
inquiline humours of the fcetus itfelf, more efpe- 
cially from the bile: that it is indeed of a bilious 
origin we are induced to believe from the follow- 
ing confiderations: — Firji, becaufe the earlieft 
appearance of this excrementious fubftance corref- 
ponds exattly, m point of time, with the com- 
mencement of the biliary fecretion; and, Secondly^ 
becaufe we learn from accurate obfervation, that 
fuch mon H.ers as are deftitutc of a liver, have their 
inteftines fupplied with nothing elfe but a fmall 
quantity of colourlefs mucus inftead of the more 
common and natural meconium. 

§ 626. 

In the new-born infant the form of the caecum 
is alfo very widely different from what it is in the 
future periods of life; and this inteftine is then 
continued in a direct line with the appendkula 
venniformis. 

§ 627. 

Several other differences and peculiarities, of a 
fimilar nature, we have already fpoken of on parti- 
cular occafions, and mall here, therefore, only 
N 3 g la A cc 
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glance on them in the mod brief and tranfient 
manner: 

They are the Urachus (§ 579.) the membrana 
pupillaris (§ 259.) and, in the male fcetus, the 
defcent of the tejies (§ 501.) 

A few additional peculiarities will be fpoken of 
with more propriety in the following fection. 
Others, as being of lefs importance, we volun- 
tarily pretermit in perfect filence. 

§ 628. 
The prefent appears to be indeed a very fit 
and favourable opportunity for calling the attention 
of the reader to three parts of the human body, 
altogether peculiar in their nature and obfcure in 
their deftination, which are of a greater propor- 
tional fize in the fcetus than in the adult, and 
appear to be in a fpecial manner fubfervient to 
the economy of the former. The true and une- 
quivocal ufes of the parts now in contemplation 
have not as yet, however, been clearly and fatif- 
faclorily afcertained, although, anxioufly fought 
after by the combined labours of numerous and 
very refpectable anatomiils. Thefe parts are 
defignated by the name of glands, although their 
parenchyma is far, very far, different from the 
glandular, and they have never been difcovered 

to 
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to pofTefs the fainted veftige of an excretory duel. 
They are denominated the thyroid gland, the 
thymus, and the renes fuccenturiataii. 

§ 629. 
The thyroid gland is fituatcd on the anterior 
fide of a cartilage of the fame name, which enters 
into the conformation of the larynx. It confiils 
of two lobes, and is of a lunated or falciform 
figure; in the foetus it is diftended with a lympha- 
tic fluid, but, as life advances, becomes gradually 
more and more fpoliated of its diflending liquid. 

§ 630. 

The thymus confifts of a mafs of mining and 
very tender flefli, is, in like manner with the pre- 
ceding fubftance, bilobular, now and then divided 
into two diftinct portions, and contains alfo occa- 
fionaliy a cavity of confiderable dimenfions. This 
body is fituated beneath the middle and upper 
part of the (ternum, and afcends en each fide even 
to the throat itfelf; in the fce:us it is large, 
irregular in its figure, and abounds with a juice of 
a milk-like nature; but as youth advances it gra- 
dually diminifnes in fize, until, finally, on the 
acceffion of old age, it is fo completely obliterated 
as to exhibit fcarcely a fhadow of its former 
exiftence. 

N 4 § 6 3 T - 
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§ 631. 
Laflly, The Renes fucccnturiatali, (called like- 
wife glandula fuprarenales, capfula atrabiliaria^ 
&c.) are fituated beneath* the diaphragm, retting 
on the upper extremities of the kidneys. In adults 
they are not only diminifhed in fize, but are alfo 
removed to a fmall diftance from the contact of 
the kidneys, and contain a dark coloured fluid, 
which in the fcetus is more inclined to a pale red. 



SECT. XLVIII. 



OF THE INCREASE, MATURITY, AND DECLINE 
OF MAN. 



§ 632. 

JTXAVING hitherto minutely confidered 
the human economy, in detail, agreeably to the 
feveral clafTes into which its phyfical functions are 
divided, nothing further remains at prefent than 
to take a general, brief, and comprehenfive furvey 
of man in his tranfit over the diverfified ftage of 
life, and thus accompany him, from his earlieft: 
vital pulfe in an embriotic ftate, throughout the 

leading, 
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leading revolutions and aras in his economy, down 
to ijie final termination of his exiftence. 

§ 6 33- 
Firji, then, about the third week after concep- 
tion, the rudimental organization of the embryo 
appears to take place (§ s75-) : a bout the fourth 
week afterwards, while the embryo flill enjoys an 
extremely low and languid degree of life, border- 
ing even on that of a vegetable, it is fupplied with 
the flrft portion of genuine red blood (§ 13.) 
The motion of the corculum or minute heart, has 
been but very feldom obferved by phyfiologifts in 
the incipient human embryo, but was long fince 
difcovered by Ariftotle in the incubated chick, and 
has been, from that period, defignated by the 
name of the punclum fallens. 

§ 634. 
About the feventh or eighth week after con- 
ception, the momentous procefs of ojleogeny^ or 
the generation of bone, commences in the human 
fubjecl. Thofe parts where offeous, or bony 
matter makes the firil depofitions for the formation 
of its nuclei, are the clavicles, the ribs, the verte- 
brse, the long cylindrical bones of the extremities, 
the mandible or lower jaw, and certain other 
bones of the face, &c. Thofe parts again where 
the offecus depofitions are fecondary in point of 

time, 
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time, are fome of the plain bones of the fkull, 
fuch, for example, as the frontal and occipital: — 
while the bones of the neck, &c. are formed at a 
flill later period. 

The younger the embryo is, in particular, or to 
proceed on a more extenfive and general fcale, 
the younger the human fubjecl: is, whether before 
or after birth, with the greater rapidity does its 
growth advance, and vice verfa. 

% 635- 

About the middle period of pregnancy, the 
foetus becomes what may be called a genuine fub- 
je& of vitality or life, agreeably to the rule of 
discrimination laid down on that particular point in 
a former part of this work (§ 585.) About the 
fame time, the fecretion of certain humours make 
their firft appearance, fuch, for example, as the 
fat (§ 38) and the bile. 

§ 6 3 6. 

As the foetus advances towards maturity the 
tender hair begins to pullulate, the nails emerge 
into view, the membrana papillaris gives way 
(§ 260), and in the male fex the tejles begin to 
defcend (§ 505). 

§ 6 2>7- 
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§ 637. 
About the clofe of the tenth lunar month, the 
infant is finally releafed from its itr.prifonment by 
means of parturition (§ 603); after which, befides 
the aftonifhing revolutions in almofl the whole 
economy of its fyftem, detailed more amply and 
minutely above, it is alfo fubjecled to various 
changes in its external habit and appearance; 
thus, for inflance, that delicate lanuginous hair, 
with which the face of the new-born infant is 
overfpread, difappears by degrees, its wrinkles are 
gradually obliterated, its anus retires within the 
nates, which now begin to be flowly protruded, 
&c. &c. &c. 

§ 638. 

The infant alfo learns, (though indeed by very 
flow degrees), the exercife of the various faculties 
of the mind, fuch, for example, as thofe of per- 
ception, of attention, of reminifcence, of defiring, 
&c. &c. from whence, in a very few months after 
birth, it is fubjec"ted to dreams, &c. 

§ 639- 

The organs of the external fenfes undergo alfo 
gradual or progreiiive improvements, and are 
advanced to (till higher and higher degrees of 
perfection, fuch as the external ears, the internal 

nares, 
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nares, alfo the coverings of the eyes, fuch as 
x\\t\v fupra- orbital arches, their fupercilia, &c. 

§ 640. 

The bones of the cranium acquire, in the mean 

time, an augmented degree of firmnefs. The 

fonticuli or chafms between the different bones 

are gradually arched over, and about the eighth 

month the procefs of dentition commences. 

§ 641. 

The infant is now ready to undergo ablattation 

or weaning^ being furnifhed with teeth for the 

exprefs purpofe of fubduing more folid food, and 

not to injure the papilla, or nipple of the mother. 

§ 642. 
About the clofe of the firfl year, the infant 
learns to (land alone, and fupport i'felf in an ereH 
pofition, the greateft and moft enviable prerogative 
with which the human body is dignified. 

§ 643. 
The infant being thus removed from its mother's 
bread, and polTeffing the ufe and command of its 
feet, makes daily advances in growth, and im- 
proves in the power of fpontaneous motion, while 
it acquires, at the fame time, another very import- 
ant privilege conferred on the human race, namely, 
the ufe of fpeech. Ideas which have become 

familiar 
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familial* to its mind it now begins to make attempts 
to exprefs by the aid of that important organ the 
tongue. 

§ 644. 

About the feventh year of life, the milk-teeth, 
or firft fet, being twenty in number, drop out by 
degrees, and are replaced in a feries of years by 
a fecond dentition, confiding of thirty-two peren- 
nial or permanent teeth. 

§ 645. 
During this period of infancy the memory far 
furpafles in ftrength and perfection the other pow- 
ers of the mind, and appears to be indeed in a 
very peculiar manner adapted for receiving and 
retaining the figns of things ; whereas after the 
fifteenth year of life, the glowing powers of the 
imagination ufually gain the afcendency. 

§ 646. 

This fuperior ftrength and activity of the ima- 
gination very happily manifefts itfelf throughout 
thofe years of life in which the human fubject is, 
by a variety of ftriking and very important 
changes in the body, gradually prepared for the 
future performance of fuch functions as conftitute 
the chara&eriftic diftin&ions between the two 

fexes. 

§ 647. 
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§ 647. 
Shortly after this period the mammas or breads 
of the female fubjeft begin to fwell, the chin of 
the male becomes clothed in a mantle of coarfer 
down, and a variety of other phenomenon occur 
in each fex, which ferve in like manner to an- 
nounce the gradual approach of puberty : thus, 
in the female the catamenia begin to flow ; while 
in the male the fecretion of a true femen com- 
mences, which is uniformly accompanied by a 
more luxuriant crop of beard, and a very flriking 
change in the voice from a fhriller to a graver 
tone. 

About the fame time the fexual injllnfl; (§ 289.) 
that fpontaneous and potent call of nature, is firfl 
awakened into action, and man, now in the blof- 
fom of life, is fitted and inclined to venereal en- 
joyments. 

§ 648. 

The cr'ifis or precife period of puberty cannot 
by any means be accurately afcertained. It is 
much varied by diverfities of climate and of tem- 
perament. In general, however, it occurs earlier 
in the female than in the male fex j thus, in our 
climate females may be faid to have arrived at 
this interefting period againfl: the fifteenth, but 
males not before the twentieth year of life. 

§ 649. 
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§ 649, 

Shortly after the above period the human body 
finally ceafes to increafe \njiature ; this particular 
is alfo influenced and greatly diverfified by differ- 
ence of climate, not to mention the countlefs va- 
rieties that are exhibited relative to this point, 
not only by different individuals, but even by 
whole families. 

§ 650. 
About this period alfo the epiphyfes, which had 
been hitherto diflinguiihed from the bones to 
which they were attached by very vifible lines of 
feparation, become fo intimately united to, and fo 
completely coalefce with thefe bones, that not a 
veftige is left to ferve as a memento of their for- 
mer diftinttion. 

S 6 5*- 

With refpecl to the term of perfect manhood, 
which conftitutes indeed the mod lengthy, as well 
as raoft ufeful and important period of human 
life, we find it charafterifed by the highcft de- 
grees of vigour and uniformity, when we examine 
the fun&ions of the body, and by that mod inva- 
luable prerogative, maturity of judgment, when 
we take into confideration the faculties of the 
mind. Throughout this intending period the 

lamp 
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lamp of human life blazes with the highefl degree 
of intenfity and fplendor. 

§ 652. 

The heralds which unerringly announce the in- 
trufive approach of old age are, in females, the 
ceflation of the catamenia, (§ 547.)* in males, a 
languid propenfity to venereal gratifications, and 
in both an invafion of what is called the rigidity 
or drynefs of old age, with a flow but fenfible de- 
clination of the vis vita, or aggregate power of 
performing the various functions of life. 

s 653- 

Finally, the frigid reign of the ultimate degree 
of old age is flrongly characlerifed by the follow- 
ing concomitant phenomena, namely, a fluggifh- 
nefs and increafmg dulnefs of ihefenfes, both ex- 
ternal and internal, an irrefiftible call for longer 
indulgence in fleep, and a torpidity and languor 
in all the functions of the animal economy. The 
hairs affume a filvery gray, and fall in part from 
their exalted fituation. The teeth themfelves 
drop fpontaneoufly from their declining fockets. 
The neck is no longer able to fupport the head, 
nor the tottering legs to fuftain the weight of the 
incumbent body. Even the bones themfelves, 
thofe indifpenfible fulcra of the whole machine, 
1 arc 
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are obliged to bear a part in this irremediable 
and univerfal decay. 

S 654. 

We have thus arrived at length to the remote 
ultimatum of phyfiology, namely, death without 
difeafe, or the euthanafia of old age. To conduct 
and protract human life to this only natural ter- 
mination (the caufes of which are fuiHciently ob- 
vious from what has been already laid down) con- 
ilitutes indeed the alpha and omega, i. e. the fole 
and exclufive end and object ot the healing art. 

§ 655. 

The phenomena of this natural death (asobferved 
in man when about to refign himfelf to its potent 
grafp), are, a coldnefs of the extremities, a lofs 
of the brilliancy of the eyes, a very fmall and 
flow pnlfe, accompanied with intermiflions pro- 
greffively increafing in frequency, and laftly a flow 
refpimion, which by a more forcible act of ex- 
fpiration, is at length clofed for ever. 

In the live-difleftions of animals belonging to 
the clafs mammalia, there is a convenient oppor- 
tunity forobferving the lafl exertions of the heart, 
from which it appears, that the right ventricle 
and auricle of that vifcus refill the encroachments 

vol. 11. O of 
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of death longer, and continue the motions of life 
to a later period, than the left. 

§ 6 S 6. 

Coldnefs accompanied by rigidity, a cadaverous 
ftench, but more efpecially a flaccidity of the cor- 
nea, and a hiatus or gaping of the anus ascertain 
in the moll unequivocal manner the complete death 
of the body. When in the corpfe an aggregate 
colleclion of all thefe figns occur at once, not even 
the fceptical Pliny himfelf could find room to inter- 
pofe the fhadow of a doubt refpecting the complete 
extinction of animal life. 

§ $57* 

To ascertain with definitude the natural term of 
the life of man, (or to point out that period 
which may be confidered as the more frequent and 
regular goal or ne plus ultra of human existence), 
is, indeed, a matter attended with the utmoft diffi- 
culty. I have notwithstanding learnt, from exa- 
mining with care and comparing with accuracy, a 
great number of bills of mortality, that a confider- 
able proportion of fuch Europeans as are advanced 
in years reach, but that very few of them pafs, 
the eightieth and fourth year of life. 

$658. 
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§ 658. 
We may obferve upon the whole, that in con- 
fequence of the weaknefs and tender fufceptibility 
of infancy and childhood, the intemperance and 
irregularity of an infinitude of adults, the incon- 
trolable violence of difeafes, and a countlefe 
multitude of fatal cafualties, not more of mankind 
than feventy eight in a thoufand refign their lives 
to that fpecies of death now under confideration, 
namely, death without dlfeafe. Notwithstanding 
the truth and authenticity of the preceding obser- 
vation, yet on making a genuine eftimate of human 
longevity and comparing it, under fimilar circum- 
ftances, with that of the other fubje&s belonging 
to the clafs mammalia, whofe natural term of 
exiitence is known to us, it will evidently appear, 
that, except the bafelefs declamations of fophijls 
regarding the miferies of human life, nothing can 
be more unfounded and irrational than their fplen- 
did and verbofe efFufions refpecting its brevity. 
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APPENDIX, 

IN WHICH IS EXHIBITED A 

Condenfed and Summary View 

OF THE 

EXISTING DISCOVERIES AND SPECULATIONS 

Relative to the Subject of, what is ufually denominated, 

ANIMAL ELECTRICITY. 



OTEADY and uniform as the Iapfe of 
time itfelf, are the exertions made by the enter- 
prize and induftry of man, to Ihed light on the 
arcana or fecret procejfes of nature. In proportion 
as fuch laudable attempts are profecuted with 
boldnefs and crowned with fuccefs, revolutions and 
improvements take place in the various branches 
of phyfical fcience. Revolutions derive birth from 
the detection of error, while improvements refuk 
from the difcovery of truth. On the repudiation 
of falfe principles in fcience, as well as on the 
developement of new ones deduced from the red- 
O 3 proca! 
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procal concurrence of numerous and unequivocal 
facts, it is not without the fanction of reafon and 
propriety that new fyftems are forthwith compiled, 
digefted and ufhered into the world. 

For, to be complete' and fatisfa&ory, a fyftem 
in any branch of fcience, ihould embrace and ar- 
range in order all the well authenticated principles 
fpontaneoufly refuhing from facts already afcer- 
tained and obfervations already made, relative to 
that particular branch. A fyftem lefs general and 
comprehenfive in its fcope than this, mould be 
deemed, at beft, but defective and partial, and 
received as the abortive production of a mind 
deficient in point of information. 

Of the former defcription was the famous phy- 
fiological fyftem of Baron Haller, at the time its 
illuftrious author firft fubmitted it to the eye of the 
world. That excellent phyfician and philofopher 
grafped in his acute and comprehenfive mind, and 
detailed at large, in the work to which I here 
allude, all the authentic and well defined princi- 
ples refuhing from the infinitude of facts with 
which the fcience of phyfiology was at that time 
enriched. 

But all fyftems are ftationary and have been as 
yet imperfect, while, happily for the intcreft of 

man. 
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man, improvements in fcience are progreffive and 
advancing towards perfection. In the courfe of a 
few years, fuch a blaze of phyfical light was dif- 
fufed abroad by the induftry and ingenuity of 
philofophers in general, but of phyficians and 
chemifts in particular, that the deficiencies and 
errors of the Baron's elaborate fyftem were ren- 
dered obvious to the mod weak and inattentive 
obferver. In the important dodrines refpecting 
the caufes of animal heat and the nature and 
purpofes of refpiration, in particular, entire revolu- 
tions were effected by the numerous and ingenious 
difcoveries of chemifts in that branch of fcience 
denominated aerology. 

To fupply, as far as poffible, the deficiencies 
of this fyftem of Haller, and to circumvent the 
errors which the authority of fo celebrated a cha- 
racter might tend to diffufe throughout the minds 
of his numerous readers, became defiderata of no 
fmall moment in the fcience of phyfiology. 

The mod: effectual method of accomplifliing thefe 
defirable ends was too obvious to efcape difcovery. 
For as violence is mod effectually repelled by 
counter violence, and one difeafe not unfrequently 
removed from the animal fyftem by the impetuous 
invafion of another, fo in like manner, in fcience, 
the defects of one fyftem are moll advantageoufly 
O 4 fuppliedl 
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fuppiied, and its errors mod effectually contro- 
verted and expofed, by rhe plenitude and unequi- 
vocal certainty of the principles of a rival fyftem. 

This truth did not efcape the obfervation of that 
learned and acute profeflbr, of Goettingen, who 
now fills the chair which was formerly rendered 
vocal by the eloquence of the immortal Haller. 
Need I add, that profeflbr Blumenbach is the man 
to whom I allude— a man, for the completion of 
whofe greatnefs and utility in phyfical fcience, 
nature and art appear to have all but exhaufted 
their abundant refources ! For induftry and perfe- 
verance in the collc&ion of materials, for powers 
to combine and arrange materials when thus col- 
lected, and for ingenuity and acumen to deduce 
and fpeculate from fuch combination and arrange- 
ment, the prefent age certainly boafts few — too 
few phyfiologifts who may be fet in competition 
with the illuftrious Blumenbach. 

For this phyfician and philofopher was referved 
the honourable and important tafk of collecting, 
digefting and configning to publicity, a fyftem of 
phyfiology deflined to fupply the deficiencies and 
correct the errors of that which had already 
refulted from the labours of his celebrated friend 
and predeceflbr. The fyftem of profeflbr Blumen- 
bach was, like that of Baron Haller, perfect and 

complete 
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Complete at the time in which it was handed to 
the world. There exifted not, at that period, an 
efiablifhed principle, nor fcarcely even a probable 
conjecture in phyfiology, with which he was not 
minutely acquainted, and which he did not draw 
into the exter.fi ve and powerful vortex of his 
fyflem. 

Had the fclence of phyfiology been finally com- 
plete at the time in which profeffor Blumenbach 
w r rote, the induftry, the i.nmenfe refources and 
the comprehenfive talents of that philofopher 
would, no doubt, have quite precluded the necef- 
fity of future fyftems in this branch of fcience. 
But in the unfarhomed depths of the animal 
economy more arcana yet exifted- — more terra 
incognita lay yet unexplored, and further re- 
fearches of enterprife were therefore eifential. 

By the combined labours of experimental phyft- 
ologifts in different parts of the world, this branch 
of fcience was at length matured for giving birth 
to another difcovery, which will probably be found 
of equal importance, in explaining the phenomena, 
and in removing the difeafes of the animal fyflem, 
with that which configned to immortality the name 
of the illuftrious Harvey. The difcovery to which 
I wifti at prefent to direct the attention of the 
reader is that of, what is ufua'.ly called animal 

eleclricitjy 
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cleclricity, or, of the exigence and operation of a 
fluid extremely fimilar to cleclricity in the living 
animal fyftem. For the fortunate Galvani pro- 
feflbr of anatomy at Bologna, was referved the 
honour of lighting by accident on this beautiful 
and divine difcovery — a difcovery which entitles 
its author to be ranked with the great promoters 
fcience and the effential benefactors of man. 

That fuch a fluid did actually exifl in the bo- 
dies of animals, had been long fufpected by phy- 
fiologifts and other fpeculative philofophers. The 
matter reded however on pure conjefture alone, 
and was yet unfanctioned by the teds of experi- 
ment and obfervation. The apparent intricacy 
of the fubjeft depreffed the hopes of the boldefl 
experimenters, and the fubtlety of the inveftiga- 
tion feemed to throw an infurmountable bar in the 
road to fuccefs. But accident not unfrequently 
does more for the real advancement of fcience, 
than boafted genius and induftrv are able to ac- 
complifh. It was accident that firfl fuggefted to 
the celebrated Gallileo the conftruction and ufe 
of that optical instrument denominated the tele- 
fcope — It was accident which flrft led the immortal 
Newton to the original conception . of that prin- 
ciple of gravitation, by which he afterwards ex- 
plained, with fuch facility, the movements and ex- 
quifite balance of the material univerfe. And it 

was, 
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Was, in like manner, accident — fortunate accident, 
that firft fuggefted to the induftrious and acute 
Galvani the- mode of experimenting, with effect, 
on the intricate fubject of animal eleflricity — a 
fubject which may poflibly be deft hied as the only 
proper clue to conduct future phyfiologifts to the 
genuine fprings and principles of life itfelf. 

"Whilft the profeffor (alluding to Galvani) 
was engaged in differing a frog in a room where 
fome of his friends were amufing themfelves with 
an electrical machine, one of them drew a fpark 
from the conductor, at the fame time that the 
profeffor touched one of the nerves of the animal. 
In an inftant the whole body of the frog was 
fhook by a violent convulfion. The profeffor 
was aftonifhed at the phenomenon, and believed 
it owing to his having wounded the nerve ; to 
affure himfelf whether this was really the cafe, 
he pricked it with the point of his knife, without 
any motion of the body being produced ; he now 
touched the nerve with the infixument as at firft, 
and ordered a fpark to be taken from the machine, 
on which the contractions were renewed. The 
experiment was repeated a third time, but the 
animal remained mptionlefs ; however, upon per- 
ceiving he held his fcalpel by the handle, which 
was of ivory (a bad conductor), he changed it 

for 
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for a metallic one, and re-excited the movements, 
which he conftantly failed of doing whilft ufing 
an electric fubftance. 

(e After having made a number of experiments 
with the elect: ical machine, he refolved to profe- 
cute the fubjedt with atmofpheric electricity. To 
this end he raifed a conductor upon the roof of 
his houfe, from which he brought an iron wire 
into his room, and to this attached metal con- 
ductors, connected with the nerves of the animals 
deftined to be the fubjects of his experiments, 
and to their legs he tied wires, which reached the 
floor. Confiderable movements were obferved in 
the animals, whether of cold or warm blood, 
whenever it lightened. Thefe preceded thun- 
der, and correfponded with its intenfity and re- 
petition, and even when it did not lighten the 
movements took place when any ftormy cloud 
paired over the apparatus." 

" ProfefTor Galvani one day fufpended fome 
frogs, perhaps with fimilar views, on metal hooks, 
fixed in the fpine of the back, upon the iron rail- 
ing of his garden ; feveral times he remarked that 
thefe animals contracted, and appeared to receive 
Ihocks ; at firfl he conceived the movements were 
owing to changes in the atmofphere, but a more 

fcrupulous 
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fcrupulous examination undeceived him* Having 
placed a prepared frog * upon an iron plate in bis 
room, and happening with his dhTe£ting forceps to 
prefs it againft the plate, he obferved the move- 
ments to take place. This experiment fucceeded 
with all metallic bodies, but more particularly well 
with filver ; non-conducYing fubflances were not 
proper for it. From this period our author began 
to fufpecl: the animal poffeffed an electricity of its 
own ; and in this fufpicion he was further con- 
firmed by the following circumdance : — He held 

* That the reader may not be entirely ignorant of what is 
meant by a prepared frog, I take the liberty of prefenting 
him with the following brief extract from the fit ft experi- 
ment detailed in Dr. Valli's publication : " My firft experi- 
ment was made on a frog, in the following manner : I opened 
the abdomen in order to lay bare the fpine of the back, and 
difcover the crural nerves which iffue from it ; a few lines 
above this point I cut the animal in two, and by paffing my 
fciflars immediately under the origin of thefe nerves, re- 
moved the remaining portion of the vertebral column, fo 
as only to leave the vertebra: which united the bundle of 
nerves. Having enveloped this portion of the vertebra: with 
a piece of meet lead, with one end of a metal conductor, I 
touched the coated part, and with the other the furface of 
the thighs, which had been previously ftripped of the fkin. 
The movements were violent, and continued for a long time," 
&c. In general, throughout the whole of th"s phyfician's 
experimental treatife, when one or more cf the nerves of an 
animal are coated with {heet-lead or any other metal, that 
animal is faid to be prepared. 

to 
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a prepared frog by a hook with one hand, fo ag 
to let its feet reft upon the bottom of a fmall fil- 
ver cup, which he happened unintentionally to 
ftrike with the other ; at the inftant the body of 
the animal fell into violent convulfions. If one 
perfon held the prepared frog, and another touch- 
ed the cup, no movements were excited. The 
profeifor being now aware of the neceffity of a 
communication, undertook a feiies of experiments 
for the farther inveftigation of this fubject. He 
firft placed a prepared frog upon a non-conduft- 
ing furface, and brought one end of a conductor 
in contact with the hook which fecured the ani- 
mal, and with the other touched its feet, on which 
the contractions took place. When the conduct- 
ing arch was interrupted by a non-conducting 
fubftance, the frog remained motionlefs,*&c." 

No fooner had profeffor Galvani publiihed to 
the world his experiments en animal electricity, 
than their fame difpread, fwift. &s the intangible fc 
fluid which they regarded, throughout the differ- 
ent parts of Europe. Animal electricity became, 
in a flicrt time, a fubject of very intcrefting fpecu- 
lation to medical philofophers. Among the feve- 
ral phyfiologifts who entered the lifts in this in- 
veftigation, the moft diftinguifhed whofe writings 
have r allen into my hands, arc Dr. Valli, an Italian 
phyfician, from whofe publication the preceding 

account 
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account reflecting the firfl: difcoveries of Galvani 
is extracted, and Mr. Fowler, a native of the 
ifland of Great Britain. 

Doctor Valli appears to have led the van of 
thofe philofophical characters who firfl: co-ope- 
rated with the celebrated Galvani in inveftigating 
that animal fluid, the exiflence of which had been 
fo long fufpected, but fo lately realifed by actual 
experiment. After repeating mod of the experi- 
ments of his predeceflbr in this branch of phyfics, 
the Do&or proceeded to a feries of new experi- 
ments, moflly conceived and inflituted by himfelf. 

• The objects which he appears to have kept ftea- 
dily in view throughout the whole courfe of his 
experiments and obfervations were, to afcertain 
the nature of the animal fluid difcovered by the 
profeflbr of Bologna, and to determine its influ- 
ence and medium of operation in the animal eco- 
nomy. In the profecution of thefe ends the Doc- 
tor has doubtlcfs difplayed all that induflry and 
patient perfeverance, fo elTentially requifitein the 
character who would fucccf.fully inquire of na- 
ture^ through the medium of experiment. I am 
forry ,however, to obferve, that all his experiments 
were not conceived and indituted with equal in- 
genuity, and perhaps I may add, not executed 
with equal accuracy and definitudc. Many of 

many 
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them appear to have been inftituted without a di- 
rect reference to any fpecific or parricular end— 
Equally unhappy with regard to conception, inde- 
finite with refpeft to their nature, and inconclu- 
five in point of refult, they leave no imprejfions 
on the mind of the reader, fave thofe of dif ap- 
pointment and regret — regret that a character of 
fueh learning and induflry fhould, notwithftand- 
ing, interrogate nature with fo little meaning, and 
(I am forry to add) with fo little fuccefs. 

The preceding obfervations mufl be confiderec} 
only in the light of general rules, and as fuch, 
are liable to numerous exceptions. Many of the 
experiments of Dr. Valli are, doubtlefs, both in- 
genious and valuable ; and I even entertain the 
utm oft confidence, that the period will yet arrive, 
when the whole of them, that are afcertained 
and. related with juftnefs and definitude, will be 
made fubfervient to the eftabHfhment of general 
and ufeful refults. At prefent, however, they 
{land in an infulated (late, completely detached 
from practical conclufions, and disconnected from 
all known principles in phyfical fcience. 

After a fcries of experiments fufficiently lengthy 
and tedious, the Dodor conceived himfelf une- 
quivocally authorifed to conclude, that the animal 
fluid of Galvani, was entirely the fame with the 
4 • - fubtle 
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fubtle matter of electricity. This conclufion he 
alleges to be the fpontaneous and neceflary refuk 
of the following pofitions, which he delivers as 
fubftantiated and confirmed by actual experiment. 

" Firft, fubftances which conduct electricity, 
are conductors likewife of the nervous fluid." 

" 2dly, Subftances which are not conductors 
of electricity, do not conduft the nervous fluid." 

" 3^» Non-conducting bodies, which acquire 
by heat the property of conducting electricity, 
preferve it likewife for the nervous fluid." 

" 4tbly, Cold at a certain degree, renders water 
a non-conductor of electricity, as well as of the 
nervous fluid." 

" $thly, The velocity of the nervous fluid is, 
as far as we can calculate, the fame with that of 
electricity." 

tc 6thly, The obftacles which the nerves, under 
certain circumfrances, oppofe to electricity, they 
prefent likewife to the nervous fluid." 

" ythly, Attraction is a property of the electric 
fluid, and this property has been difcovered in the 
nervous fluid." 

vol. ii. P Havin § 
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Having enumerated and detailed the foregoing' 
arguments, the Doctor, in an effufion of triumph, 
fubjoins, " We here fee the greateft: analogy be- 
tween thefe fluids ; nay, I may even add, the cha- 
racters of their identity. " 

As an additional fupport to the fame opinion,- 
Dr Valli adduces the peculiar and (hiking pheno- 
mena exhibited by the torpedo, the gymnotus elec- 
tricus, the filurus, &c. which proceed, as he 
a^eges, from a fluid in every refpeft the fame 
with that which was difcovered in frogs, by the 
profefibr of anatomy at Bologna. As the Doctor, 
however, has advanced nothing in confirmation of 
fuch entire famenefs, fave a certain remote analogy 
which he fays he has difcovered between the muf- 
cles of animals, and the electrical apparatus of the 
torpedo, the gymnotus, &c. it is obvious that thi3 
latter argument will but very flightly imprefs the 
philofophical phyfiologifi, who founds his belief 
of principles on facls, rather than on vague and 
vifionary conjectures. 

Having thus, as he fuppofed, fatisfactorily afcer- 
tained the identity of the nervous with the electric 
fluid, he next proceeds to fpeculations on its in- 
fluence in the diverfified movements and functions 
of the animal economy. To me, however, I mud 
confefs, the greater part of this fpeculative invef- 
tigation, appears to be rather the effervefcent 

effufions 
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effufions of an imagination, heated to excefs in a 
favourite purfuir, than the folemn dectfions of a 
tranquil and unbiaffed under/landing. I acknow- 
ledge myfclf unable, in many inftances, to difcern 
the nectffary nexus or affinity between his con- 
clufions, and the facts from which they are de- 
duced : — or perhaps I may fpeak my fentiments 
more fully when 1 fay, that the learned author 
appears not unfrequently to have fubftituted mere 
hypothetical allegations, for fair and logical conclu- 
Jions — the vacant refults of his own conjectures, 
for genuine principles developed by experiment, 
and afcertained by obfervation. It very often 
happens, that by attempting to embrace too much 
under a fingle caufe, we extend the tortured 
principle beyond its natural limits, and thus, to 
appearance, weaken or render doubtful its influ- 
ence, even on thofe phenomena which it immedi- 
ately regards. This obfervation applies with too 
much propriety and force, to the fpeculations of 
the indefatigable Valli. By attempting to explain 
all, he has in fact explained none, of the pheno- 
mena of the animal economy, by that fubtle fluid 
on which he fo patiently experimented. Many of 
his phyfiological facts and fpeculations are indeed 
ingenious and interefling, but, in my view, they are 
equally deducible from any other feries of experi- 
ments, as from that by which they are preceded 
in the Doctor's publication. Many of the learned 
author's facts maybe, no doubt, true ani wefl 
P 2 defined 
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defined, and fome of his principles and refults to 
a certain degree interefting to the phyfician and 
philofopher, but, taken in the aggregate, they 
are too diljointed to conftitute any thing like a 
fyftem, too difconne&ed to form a regular chain 
of inveftigation. On my mind, his /peculations 
on the caufes of mufcular motion, fenfation fecre- 
tion and nutrition, imprefs no more folid convic- 
tion than do thofe of Stahl on the fubjeft of his 
anima medica, of Van Hclmont refpefting his 
fubtle Archeus, or of the airy Paracelfus with re- 
gard to his planetary influence. Notwithstanding 
the apparent feverity of the foregoing obferva- 
tions, I am Mill obliged to declare it as my 
opinion, that the novelty and importance of the 
fubjecl: on which Dr Valli has experimented and 
written, entitle his work to the particular atten- 
tion of the learned and ingenious of every na- 
tion. 

For the want of fyftem and requifite decifion in 
the writings of the preceding author, compenfation 
is, in a great meafure, made by a fubfequent pub- 
lication of the accurate and ingenious Fowler. The 

experiments and fpeculations of this young philofo- 
pher, on what he terms, the " influence difcovercd 
by Galvani" made their firfl: public appearance 
at Edinburgh, in the courfe of the year 1793 : 
they are not, indeed, fo numerous as thofe of the 
Italian phyfician, but they appear to have been 

conceived 
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conceived with more defign, and executed with 
more judgment. Mr. Fowler feems to have been 
among the firffc who controverted the opinion of 
Galvani and Valli, refpecting the identity of the 
nervous and electric fluids: and he has, doubtlefs, 
controverted it with ability and effect. 

Mr. Fowler preliminates his obfervations, with 
a lucid and forcible ftatement of a certain previous 
combination of circumftances, which he alleges, 
muft haveftrongly prepoffeffed the mind of profeflbr 
Galvani, with a belief of the famenefs of the pre- 
ceding fluids. 

That fuch a prepoffefiion muft have had, indeed, 
a powerful effect on the ifubfequent deductions and 
conclufions of the Profeflbr, will be readily ac- 
knowledged, by every one who has experienced 
|he influence of preconceived opinions — an influ- 
ence pregnant with error, and leading countlefs 
evils in its train. 

Mr. Fowler proceeds then to mention the firft 
object which engaged his attention, in the com- 
mencement of his interefting inquiry, and which 
appears well calculated to pave the way, for the 
more eafy and effectual accomplifhment of his 
experimental courfe. This, to make ufe of his 
own words, was, " to afcertain, as well the va- 
P 3 rious 
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rious circumftances, eflentially requifite to the 
production of thefe new phenomena, as thofe in 
which they can be rendered mod obvious. " The 
iflue of his enquiry on this fubjeft, 1 will alfo lay 
before the reader in his own words. " After" 
fays he, " a great variety of experiments, of which 
it wonld be unneceffary here, to relate more than 
the refult, I found, that I couid not excite in an 
animal the appearances defcribed by Galvani, with 
any fubftances whatever, whether folid or fluid, 
except the metals : and that the mutual contact of 
two different metals with each other, fo far as I 
was able to determine, was in every cafe neceffary 
to the effecV' 

After a fatisfa&ory attainment of this object, 
the ingenious author next proceeds to a judicious 
Series of experiments, with a view to difcover the 
genuine nature of the animal fluid, firfh realifed by 
the fortunate profeflbr of Bologna. Of thofe ex- 
periments he does not give us a minute fpecifica- 
tion, but only furnifhes ftatements of their mod 
obvious and linking refults. Thefe ftatements he 
alfo occafionally interfperfes with interefting and 
important remarks, and fome very ingenious fpe- 
culations. 

Having flniihed his feries of experiments, (a 
feries fufEciently numerous and diverfified for the 

eftabliftiment 
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Ilabiiihment of general principles) relative to the 
nature of the nervous fluid, and its affinity to the 
matter of electricity, Mr. Fowler at length favours 
us on this fubject with the following conclufions, 
which I fliall take the liberty of prefenting to the 
reader in the words of their ingenious anthor. 

After having dated a few analogies between the 
animal fluid of Galvani, and that poffefTed by the 
torpedo, he then reverfes the comparifon, and 
lays down feveral points of efTential difference, 
not only between the two preceding fluids, but 
alfo between the former of them, namely the fluid 
of Galvani, and the matter of electricity. 

" This influence, (fays he, referring to the 
nervous fluid of animals) differs, both from that 
of the torpedo, &c. and from electricity, in pro- 
ducing, no fenfation (in man at leaf!) at all fimilar 
to that of an electrical fhock." 

« That fome kind of difa^rreeable fenfation 



is occasioned by it, even in frogs, independent of 
that which meft neceffarily arife from irritation 
and the contractions of their mufcles, is evident 
from their reftleflhefs and expreffions of uneafinefs. 
In other animals, as I ftiall afterwards have occa- 
sion to (hew, thefe expreffions are ftill lefs equi- 
vocal : and in man we can afcertaiu both their 
P 4 degree 
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degree and their kind. That they differ confider- 
ably from fueh as are produced by electricity will 
be proved when I come to fpeak of the effects of 
this influence upon our fenfes." 

" But the mod important, and characteriftic 
difference which I have yet been able to difcover, 
between this new influence and electricity, confifts 
in their effects upon the contractile power of 
animals and of plants. The contractions of ani- 
mals excited by electricity have a tendency to 
deflroy that power upon which contractions de- 
pend. But the contractions excited, by the appli- 
cation of the metals, have, in all my experiments, 
had the directly oppofite effect. The more fre- 
quently contractions have been in this way excited, 
the longer do they continue excitable : and the 
longer are the parts upon which fuch experiments 
are made, preferved from putridity. An influ- 
ence, capable of exciting contractions without 
occafioning exhaufticn, was a thing I fo little 
expected to find, and fo contrary to the character 
which had been given of this both by Galvani 
and by Doctor Valli, that 1 at firft diftrufted my 
own obfervation of the fact: but the number of 
compare ■.!■•/£ experiments which I had afterwards 
occafion to make, though with views different 
from that of afcertaining the point in queftion, 
-convinced me that this influence, fo far from 

deflroying 
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deftroying the contra&ility of mufcles, has a ten- 
dency to preferve it. Oxygene is, fo far as I 
know, the only ftimulus in nature, whofe effe&s 
are at all analogous." 

*' When a frog has been long dead, I have 
been fometimes more than a quarter of an hour 
without being able to excite a fingle contra&ion 
by the application of the metals : but after this, 
without at all varying the means employed, con- 
tractions have appeared, and have become gradu- 
ally more and more vigorous." 

" It is faid (for I have never had an opportunity 
of making the experiment), that a ftream of elec- 
tricity, panned through a fenfitive plant, produces 
an almofl immediate collapfe of its leaves. But 
the influence difcovered by Galvani produced no 
fuch elTecl in the following experiment. Having 
feparated the leg of a frog from its body, I freed 
its crural nerves from furrounding parts, and with 
one hand held it fupported upon the end of a 
probe. An affiftant placed a piece of filver under 
its foot, and held the zinc with which it was to 
be touched. A fenfative plant formed the medium 
of communication between us. He held the bot- 
tom of its item between his fingers, while I held 
the top ; fo that when the filver was touched by 
the zinc,- the influence paflfed up the plant, and 

through 
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through the whole of its Item. The frog's leg 
inftantly contracted, and repeated its contractions 
every time the filver and zinc were brought in 
contact : but the leaves of the plant did not col- 
lapfe ; neither did they when any of its branches 
formed part of the circuit." 

I muft however, confefs that the plant, upon 
which this experiment was made, had been kept 
through the winter. With a young one the refult 
might poffibly be different ; but fuch an one I 
have not yet had in my power to procure. 

" The torpedo does not appear at all affected 
by the influence which itfelf produces. Animals 
in which Galvani's phenomena are produced, are 
flrongly affected." 

The very ingenious author paffes on next to 
report the refult of certain experiments which he 
inftituted, in order to refute the opinion of thofe, 
who allege, that the fluid of Galvani proceeds 
entirely from the metallic fubftances ufed, and 
does not reflde at all in any part of the animal 
fyftem. In his enquiry refpecting this point he 
difplays the fame fertility in devifmg, the fame 
fagacity in judging, and the fame ingenuity in 
deducing, which (o forcibly imprefs the reader 
throughout every pan of his experimental inve (li- 
gation, 
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gation. He alfo farther fliows, that the nervous 
influence of Galvani, and the fubtle fluid of elec- 
tricity differ very materially from each other in 
the following particular, namely, that againft the 
effects of the former, animals are able to guard 
themfelves by means of a certain voluntary exer- 
tion, whereas the operation of the latter is not in 
the fmalleft degree fubjecl: to the contronl or in- 
fluence of the will. 

Having finished the confideration of the nature ', 
Mr. Fowler proceeds to make fome ufeful appli- 
cations, of the influence difcovered by the profeffor 
of anatomy at Bologna. In his attempts to flied 
light on certain controverted points, and to folve 
certain abflrufe questions, in phyfiology, by means 
of this fluid, he appears no lefs ingenious and 
fatisfa&ory than in the former parts of his 
enquiry. 

He appears peculiarly happy and concluflve in 
his refearches after the fource from whence the 
nerves and mufcles derive their refpeftive powers. 
I beg leave to lay before the reader two of the 
author's experiments, inftituted for the purpofe.of 
afcertaining this interefting particular — a particular 
which has Co long fumiflied a fubjeft of contro- 
verfy among fpeculative phyfiologifts. The latter 
pf the two experiments, (to which the former 

ferves 
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ferves only as a neceffary introduction) is of itfelf 
more than equal to all that has ever been ad- 
vanced on the oppofite fide of the queftion. 

Experiment I. 
" I divided (fays Mr. Fowler) the fciatic nerve 
of one leg, and tied the crural artery of the other 
in a large frog. Scarcely any blood was loft in 
doing either. Two days after this I ftrangled it. 
During the firfl 24 hours, the leg in which the 
nerve had been divided, appeared to contract with 
the moll vigour ; after this period the difference 
between them became more doubtful; but the 
contractions were at no time flronger in the leg 
whofe artery was tied, than in that whofe nerve 
was divided. 

Experiment II, 

<e The fame operations were performed upon a 
large female frog full of fpawn. Four hours 
afterwards (lie was covered by a male, who had 
been treated in a fimilar manner. I mention this 
circumftance, as it tends to prove, that the pain 
occafioned by the operation was probably not fo 
great as to produce much fallacy. 

" On the day following, fhe had fpawned, and 
on the fixth day from the operations, fhe was 
firangled. When laid upon a plate of zinc, and 

excited 
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excited by means of a rod of filver, the contrac- 
tions were found extremely feeble in the leg 
whofe artery had been tied, and ceafed altogether 
in about twenty-two hours after her death. 

In the leg, whofe nerve had been divided, they 
appeared as vigorous as they ufually are in legs 
to which no injury has been previoufly done, and 
continued excitable upwards of two days after 
they had ceafed to be fo in the other." 

It may be proper on the prefent occafion briefly 
to obferve, that the influence difcovered by Gal- 
vani was the teft ufed by Mr. Fowler to determine 
the exiflence or celfation of irritability in the 
mufcles of the animals fubjected to the preceding 
experiment. For this influence, as our author 
judicioufly obferves, appears to be indeed by far 
the bed and mod delicate t°ft that has ever yet 
been difcovered for afcertaining the lowefl: poilible 
degrees of mufcular irritablility. After having 
become wholly infenfible to the impreffions of all 
other ftimuli, mufcles dill continue to vibrate to 
the kindred touches of this fubtle fluid, to which 
nature appears to have given them fuch a nice, 
and, perhaps 1 may fay, fpecific correfpondence. 

Mr. Fowler, after having tranfiently glanced 
oji the fubjeft of inflammaiion, pafles on to the 

attack 
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attack of a pbyfiological doctrine, propagated with 
zeal, and fupported with ability by that celebrated 
experimentalift, the Abbe Fontana. The doctrine 
alluded to, embraces the exiftence or refidence of 
a certain vital principle in the volume of the 
blood. On this principle, as the induftrious 
Abbe alleges, poifons produce their inftantaneous 
effect, when introduced into the vafcular fyftems 
of living animals. To all the different parts of 
this phyfkal dodrine I could never yet be induced 
to fubferibe, notwithstanding the refpectability of 
its learned and numerous advocates. 

By attacking and vanquifliing one of its mofr. 
powerful champions, Mr. Fowler has doubtlefs 
contributed much to its final demolition. For, in 
the contefi now under our immediate confide- 
ration, I mud confefs, that to me the laurels of 
victory appear to be fairly wrefted from the 
filvered temples of the Italian, and planted over 
the youthful brow of the Briiifli Philofopher. 

I have thus exhibited a view, fomewhat general 
indeed, though confeffedly very fuccinct, of the 
remits laid down, and of the opinions entertained, 
by the ingenious Fowler, on the fnbjccr. of the 
animal influence difcovered by Profeffor Galvani. 
To lay before the reader a full account of all that 
is ufeful and important in the observations of this 

raterefting 
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intereiting author, would be to tnmferibe and re- 
print his whole publication. 

The only productions in the Englifh language, 
which this country now furnifh.es, profeffedly on 
the fubject. of the animal fluid difcovered by Gal- 
vani, are (as formerly obferved) thofe of Fowler 
and Valli. On the comparative merit of thofe 
two authors I will here take the liberty of 
advancing a few general, and, I flatter myfelf, 
impartial, obfervations : 

The experiments of Doctor Valli are more 
numerous and pompous — thofe of Mr. Fowler 
more definite and intelligible. The former author 
appears often, the latter, never, to have experi- 
mented without fome determinate end in view. 
The experiments of the Italian may be compared 
to the promifcuous plants of the foreft, ftrewn at 
random by the fportive and irregular hand of 
nature — thcfe of the young Briton, to choice and 
valuable collections, arranged with order and 
elegance, in a well regulated and beautiful garden. 
The experiments of Valli appear to throw into 
(hade, thofe of Fowler into light, the objects 
which they immediately regard. From the for- 
mer, the reader collects information with diffi- 
culty, from the latter, without labour or painful 

attention. 
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In their deductions and fpeculations, the two 
preceding authors are no lefs diffimilar, than with 
regard to their experiments themfelves. Valli is 
more diffufe and often hypothetical — Fowler more 
pointed and generally conclufive. Valli appears 
to give loofened reins to a glowing imagination — 
Fowler to be conftantly under the Heady guidance 
of a powerful and well-cultivated underftanding. 
The former makes a greater difplay of learning, 
and, therefore, too frequently views objects 
through the more obfcure media of previous 
publications — the latter exhibits a higher degree 
of ingenuity, and derives the principal part of his 
information, not from pages, fanctioned only by 
the names of celebrated, yet fallible, authors, but 
from the great folio-\o\\xmt of nature^ imprdfed 
with her own fignature. On the whole, Valli 
has experimented and written in the mod lengthy 
and profufe — Fowler in the mod definite and 
conclufive manner. In many parts of the writings 
of the former, nothing elfe than the fiat of an 
almighty genius would be able to bring order out 
of confufion — in thcfe of the latter, lucidity, con- 
nection, and regularity, fliine pre-eminent through 
almofl every page. 

Having thus, without referve, delivered my 

fentiments on the publications of others ^ I hope I 

may be allowed to trefpafs on the reader's attention 

4 while 
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while I make a few obfervations relating to my 



own. 



Nothing could have induced me thus haftily to 
forfake the humble, but fecure, retreats of obfcu- 
rity, and rifk myfelf before the eye of the world 
in the hazardous character of an author, fave a 
folicitous wi(h to contribute to the advancement 
of medical fcience, and thus aid in acquiring for 
man a more effectual exemption from mifery and 
pain. I faw with regret the literary treafures of 
a Blumenbach concealed from the view of my 
fellow-citizens beneath the drapery of an ancient 
and an obfolete language. I was anxioufly 
defirous to fee the phyfiological fyftem of that 
illuftrious character completely clothed in the 
language of my country. I engaged in the tranf- 
Jation of this work, not becaufe I conceived my- 
felf better qualified for its execution than others, 
but becaufe others appeared to me unpardonably 
remifs with regard to the undertaking. The 
execution proved laborious and difficult beyond 
my expectations. The difficulty of detecting an 
author's precife meaning through the duiky 
medium of a Latin expreffion, can be fully under- 
flood and realifed only by him who has made the 
arduous experiment. 
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\ Even after the ideas and opinions in the original 
are fully embraced and completely comprehended, 
another difficulty of no fmall magnitude ftill 
remains, namely, to convey thera to the reader 
with unequivocal definitude, through the indefinite 
medium of a different language. It is well known 
how extremely liable we are to mifapprehend the 
precife meaning of an author who even writes in 
our own vernacular tongue, much more fo of one 
who publifhes in a language but little ufed in con- 
verfation, and, at bed, but imperfectly underftood 
by any man living. 

Should the foregoing tranflation ever fall into 
the hands of the celebrated profeffor of Geottingen, 
I hope he will receive, with candour and indul- 
gence, a well meant attempt to extend the empire 
of his utility and his fame, by increafing the 
number of his admiring readers. If the tranfla- 
tion be in any part erroneous, in any part defi- 
cient, ftrictures and corrections will be thankfully 
received, and punctually attended to in a fecond 
edition of the work, ihould a fecond be demanded 
by a patronifing public. 

To preferve as far as pofiible the firm and 
energetic fpirit which characterizes the writings 
of the illuflrious profeffor of Goettingen, and to 

convey 
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convey to my readers the facts, the principles, the 
fpeculations, and the opinions contained in his 
original work, without even the (hadow of altera- 
tion, diminution, or addition, has been my fteady 
and uniform aim throughout the whole of the 
foregoing tranflation. Owing, however, to the 
different confiitutions or idioms, as they are more 
generally termed, of the Latin and Englifh lan- 
guages, my tranflation is in many places far — very 
far from being ftrictly literal. Phrafeology I con- 
fider, at bed, as the mere trappings or drapery of 
compofition, whWcfacfs and principles conflitute its 
more fubftantial and important part. To preferve 
the latter, therefore, inviolate, and to communicate 
them with the utmoft defmitude, is the indifpen- 
fible duty of a tranflator, from a principle of 
juftice to the original author, to the public, and 
to himfelf *, but in my opinion, he is not bound, 
by any principle whatever, to make an entire 
facrifice of all elegance and beauty, to mere puncti- 
lious literality of expreffion. Imprefled with the 
propriety and truth of thefe fentiments, I have, 
throughout the whole of the foregoing work, 
been fometimes literal and fometimes free, 
accordingly as the one or the other mode of 
tranflation gave birth to a phrafeology or flile 
moil agreeable to my ear, and mod accordant to 
the fpirit of the original compofition. 
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With refpett to the appendix itfelf, it may not 
be amifs to make it the Subject of a few tranfient 
obfervations. The principle which thefe additi- 
onal pages regard, and are intended to commu- 
nicate, is juftly becoming, among medical philofo- 
phers, an object of primary importance. This 
principle opens to the view of the fpeculative mind 
a rich and fpacious field, never yet printed, fave 
by the adventurous fleps of a few pre-eminently 
active and enterprifing phyfiologifts — A field, the 
falutary fruits of which will, no doubt, at a future 
day, ferve to elucidate the nature, to develope 
the compofition, and to alleviate the complicated 
mifery of man. 

My whole defign in this appendix is to give a 
condenfed, but fomewhat general view, of this 
principle or influence difcovered by profeffor Gal- 
vani. 

By far the greater number of medical charac- 
ters in the immenfe tract of country embraced 
within the limits of the United States, are, in con- 
sequence of their diftances from literary inftitu- 
tions, excluded from accefs to public libraries, 
and fituated quite beyond the free circulation of 
phyfical fcience. To fuch my appendix will ferve 
the humble purpofe of a literary chronicle ; it will 
convey to them a brief account of the difcoveries 
2 which 
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which are now going forward in the delightful 
and important fcience of phyfiology. 

On the fubjecl: of the influence difcovered by 
Galvani I have myfelf inftituted and performed 
a confiderable number of experiments * ; fome of 

* That the reader may be acquainted with an eafy, cheap 
and familiar method of experimenting on this fubjeft, with- 
out having his feelings hurt by the agonizing pangs of tor- 
tured and dying animals, I will here take the liberty of in- 
ferting, in form of notes, a few extracts taken from a com- 
munication tranfmitted to Mr. Fowler, by his learned friend 
Mr. Robifon, profeflbr of natural philofophy in the univer- 
fity of Edinburgh. 

I. " I find (fays the profefTor) that if a piece of zinc be 
applied to the tongue, and be in contadt with a piece of fil- 
ver, which touches any part of the lining of the mouth, 
noftrils, ears, urethra, or anus, the fenfation refembling tafte 
is felt on the tongue. If the experiment be inverted, by ap- 
plying the filver to the tongue, the irritation produced by 
the zinc is not fenfible, except in the mouth and the urethra, 
and is very flight. 

II. " If the zinc (finely polifhed) be applied to the ball 
of the eye, the brightnefs of the flafh feems to correfpond with 
the furface of contact of the filver with the tongue, palate, 
fauces, or cheek. The fame thing happens when the filver 
is applied to the eye." 

III. " When a rod of zinc and one of filver are applied 
to the roof of the mouth, as far back as poflible, the irrita- 
tions 
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my refuhs have appeared ftriking and new, but my 
experiments have been neither fufficiently nume- 
rous nor varied to warrant the deduction and efta- 
blifhment of general principles. My prefent in- 
tention is (mould heaven indulge me in life and 
health), to profecute to fome extent this highly 

tions produced by bringing their outer ends into contact, arc 
very ftrong, and that by the zing refembles tafte, in the fame 
manner as when applied to the tongue." 

IV. " I had been paring my toe-nails with fciflars, and 
had cut off a confiderable portion of the thick fkin, fo that 
the blood began to ooze through in the middle of the wound. 
I applied the zinc there, and an extenfive furface of filver 
to the tongue. Every time- 1 brought the metals into con- 
tact, I felt a fmart irritation by the zinc at the wound," &c. 

A variety of other experiments of a fimilar nature are 
contained in the fame communication from Mr. Robifon 
to Mr. Fowler ; but a further detail of them I conceive un- 
neceflary, as the ingenious reader, being acquainted with 
the foregoing, can with facility devife other experiments 
for himfelf. Thus I have frequently conveyed to my eye 
the luminous flafh mentioned by Mr. Robifon, not only 
from the internal veftments of the mouth, the nofe, the ure- 
thra, &c. but alfo from between my fingers, from the cu- 
bital flexure of my arm, and from various other parts of 
my body, where the texture of the cuticle and fkin is more 
fine and foft than ordinary ; always taking care, however, 
to moiften the part previoufly to the application of the 
metals. 

interefting 
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interefting fubjeft. Should my inveftigation be 
favoured with the difcovery of any thing curious 
in fcience, or ufeful in pra&ice, a detail of it may 
be expe&ed in a future communication. 

To my folemn audit before the bar of the pub- 
lic, I now haflen in tremulous anxiety, " with all 
my imperfections on my head," — -imperfections 
which will no doubt awaken the cenfure of the 
critic, but receive, I flatter myfelf, the indulgence 
of the liberal and candid. The approbation of 
the former I neither court nor regard ; that of 
the latter it mail be my conflant ambition to de- 
ferve. The profeffed bufinefs of moll modern 
critics appears to be, to condemn — promifcuoufly 
condemn, too frequently without the faintefl fha- 
dow of either inclination or talents to difcriminate 
merit from its reverfe. 

In my view the approbation of a profeffed critic 
is perfe&ly fynonymous with the cenfure of the 
liberal and the ingenious, to whofe candid exami- 
nation the preceding pages are fubmitted with all 
that refpett and deference due from an inexperi- 
enced writer. 



THE END. 
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